OCTOBER 1957 


ower Engineering 


You Can Cure Slip-Ring Troubles 67 

Try These Do-It-Yourself Control Panels 68 

Why Does That Particular Fitting Always Fail? #70 

How Those Handhole Gasket Failures Can Be Stopped 73 

Planning, Ingenuity Cut St. Joe Power Costs 75 

Gas Turbine Progress —A Quick Review 79 

_ How's PVC Doing in Power Field B82 | 

Setting Up Records for the New Power Plant 86 

Good Way to Report Faulty Equipment 88 
One-Man Descaling at Norda With Sulfamic Acid 
Coordination Meetings Build Power House Pentagon 
Running-in Auxiliary Equipment at Start-Up 
What It Costs fo Modernize Small! Plants 
Facts About Lubricating Elevator Ropes 
New Designs in Big Bergen Station 


REGULAR DEPARTMENTS 








..and you can see here....and here, sir, 
how we've killed maintenance problems 


on our new forged steel lines. 











We stop galling and erosion by giving you 13% ever seen. Look at those pipe ends. See the extra 
chrome stainless steel trim with wedges duracased wrench-gripping area and lugs. See how body- 
to a ruewed /000 Brinell hardnes bonnet flanges are out of the wrench’s way. No 
I he square ind bolted body-bonnet joint makes time lost here! 
it easy to service the valve quicker. And it’s a These new 600-lb. OIC forged steel valves are 
tighter joint, made doubly leakproof by recessing available with either /igh-flow ports (1300 line), 
the soft iron gasket into the body. The gasket or standard-flow ports (1100 line). Call vour OLC 
can't blow Distributor, or write for specification literature. 


And you get the fastest joint make-up you’ve The Ohio Injector Company * Wadsworth, Ohio 
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ALL IN A DAY’S WORK at 





D uROME-MOLY PIPING 
for high pressure 
high temperature 
central station 





These three jobs are typical of the wide 

variety of custom piping work which we do for the power 

and process industries. In the background of the photo welders 
are shown making the heli-arc root pass on 18” O.D., 

3.875” wall, chrome-moly main steam piping. In the foreground, 
ready for final inspection, is a 12” header for a process 

operation, fabricated of 4%” aluminum alloy. The pressure vessel, 
of austenitic steel, is one of many we produce for atomic energy application. 
Che manufacturing of this type of piping requires specialized facilities . . 
for engineering, fabricating, testing, assembly, and erection 

We have those facilities. Use them on your piping jobs 
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158 49th Street — Pittsburgh, Pa. 
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‘ Peoples Gos Building New York Woolworth Building 
. » Public Square Building Syrocuse 113 Se. Seline Street 
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HOW HIGH IS HIGH? 


ing pressed everyday by engineers to take a 

ion on highness, i highness of throughput rate in 

old proces larification and softening plants. The fact 
ure that the Graver solids-contact Reactivator® can oper 
ste and has operated successfully at rates of flow of 
2.0--2.5 gpm/sq. ft. on various water supplies. However 
e generally recommend that plant and consulting en 
design such units to meet specific conditions and 
conservative flow rates, allowing for reserve ca 

to accommodate changes in operating conditions, 
lemands for increased flow changes in water composi 
tion and temperature. We believe this to be sound en 
rineering practice s belief that has been borne out in 
hundreds of successfully operating Reactivator installa 
tions treating a variety of raw water supplies. Our policy 
n this subject is outlined in Technical Reprint T-155 
Write for a copy to: Industrial Dept. IM-212, Graver 
Water Conditioning Co., Division of Graver Tank & Mig 
Co., Inec., 216 West 14th Street, New York 11, New York 
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=—ENGINEERS’ PREVIEW 


© NO EASY ANSWER awaits the 
ambitious young man today who 
asks, “How do I become a nuclear 
engineer?”’ But at least it is clear 
that the time has come when the 
major responsibility for nuclear 
engineering education must rest 
not with national laboratories but 
with the colleges and universities. 

Such was the conclusion of the 
American Society for Engineering 
Education, which met recently at 
Cornell University for its 65th 
annual meeting. Three techniques 
were suggested for colleges and 
institutes of technology to use in 
rising to meet the need. One is to 
incorporate appropriate nuclear 
data and laboratory work into the 
usual undergraduate course in sci- 
ence and engineering. Another is to 
modify courses to make room for a 
connected study of nuclear energy; 
while the third technique is to 
develop new courses in nuclear 
energy and its applications. All 
have drawbacks but experiments 
with all three techniques must be 
considered, the conference urged. 

Research manpower was another 
issue discussed by the conference. 
Gist of it: better salaries will over- 
come the present shortage of quali- 
fied research staff. 


© POWER FROM’ NIAGARA, 
developed to a full potential of 
1,800,000 kw at firm capacity, will 
become a reality in the next three 
years. After seven years of discussion 
and controversy over ramifications of 
the project, Congress has passed a 
bill enabling the New York State 
Power Authority to build a $600,- 
000,000 power plant at Niagara 
Falls, which will take advantage of 
nearly all of the 326-ft drop in the 
falls. Under a treaty agreement 
reached in 1950, Canada has long 
been taking advantage of her share of 
the Niagara power resource 
Congress has specified that 909,090 
kw must be earmarked for with 
drawal for use by public bodies 
municipalities, co6peratives, defense 
plants). Private utility customers for 
the new power supply will include 


Niagara Mohawk Power Corp, New 
York State Electric & Gas Corp, and 
Rochester Gas and Electric Corp 
Design for the new station pro 
vides for an intake above. the falls, 
which will divert water to the tur 
bines and to a reservoir. This reser 
voir will fill at night, when the 
U. S.-Canada treaty permits a greater 
flow and when power demand is less 
During the day, when demand is 
greater, the water will leave the 
reservoir, the pumps becoming gen 
erators to produce extra powet 


© TWO NEW BOOKLETS you 
ought to have are: Taxation for 
Growth, by J. Cameron Thompson, 
vice chairman of the Committee for 
Economic Development; and Advi- 
sory and Coérdinating Mechanisms 
for Federal Research and Develop- 
ment, 1956-57. The Thompson 
essay is based on a statement on 
national tax reduction and tax 
reform policy, issued by CED'S 
research and policy committee. It 
may be obtained at 20 cents a copy 
from Alfred C. Neal, president, 
Committee for Economic Develop- 
ment, 444 Madison Ave, New York 
22, N. ¥. 

The second booklet lists all agen- 
cies engaged in scientific research 
and development conducted by the 
Federal Government, and outlines 
the organization of each. It carries 
the imprint of the National Science 
Foundation, Washington 25, D. C., 
and is published by the U. S. Gov- 
ernment Printing Office, Washing- 
ton. Code number is NSF-1 3. 


© THE ELECTRICAL PAST and 
the preservation of its equipment 
and memorabilia is the very worthy 
objec tive of the Electrical Historical 
Foundation. On the board of the new 
Erich 


emeritus of the 


group are such figures as Dr 
Hausmann, 
Brooklyn Polytechnic Institute; Dr 
S. G. Hibben of the Holophane Corp 
H. E. Kent of the Edison Electrical 
Institute; Julian K 
dent of Sprague Electrical Co; E. § 


dean 


Sprague, presi 


Lincoln, consulting electrical engi 





neer,; and Dr. Charles F. Wagner of 
the Westinghouse Electric Co 
Meeting the other day at the 
Burndy Library in Norwalk, Coan., 
the Foundation's board of trustees 
took steps to enlarge itself to be 
more broadly representative, estab 
lished classifications 
Sprague, and the 
Burndy Library became the first sus 


membership 
Westinghouse 


taining members, with $1,000 con 
tributions member 


ships are $100, with $10 or more for 


Contributing 


associate members 

4 sizable amount of the Founda 
tion's present funds was allocated to 
continue a program of locating and 
cataloging all historical electrical 
equipment on exhibit or in storage in 
institutions, 


museums educational 


industrial plants and elsewhere 


© KNOWINGATHING OR TWO 
about the visual arts can help the 
engineer to develop his faculties 
of observation and intuitive judg- 
ment. So concludes a recent report 
on Art Education for Scientist and 
Engineer, issued by a committee to 
investigate the study of visual arts 
at MIT. The committee would like 
to see freshman and sophomore 
engineers taking courses that will 
correlate with other work in MIT's 
Humanities series. Programs for 
the junior and senior years might 
link art with engineering — for 
example, by studying the diverse 
interests of Leonardo, Wren, and 
modern industrial designers and 
architects 

In any case, the goal of an ideal 
program in art for the engineer is 
“to develop the capacity of the tech- 
nician to undertake responsibility 
for form that his technical 
training creates.” 


the 


The 


watel 


VISITORS, PLEASE 
pressurized 
Shippingport, 


© NO 


much-public ized 
reactor project at 


Penna., is now closed to visitors 
except for official groups. Construc 
tion of the plant has entered the final 
stages, and intricate component and 
systems’ testing is underway on a 
round-the-clock basis, seven days a 
week AEC and the 
Duquesne Light Co announce that 
the plant is expected to be open again 


to visitors from American and for- 


| it ywever, 


eign industry after it has been placed 


in operation 


© PACIFIC GAS & ELECTRIC 
CO has offered to take part in a 
joint development of the hydroelec- 
tric facilities of the Trinity River 
Project in California. This project 
is a Federal development through 
which water now running to waste 
into the sea will be diverted for 
reclamation purposes in Califor- 
nia’s water-hungry central valley. 
A by-product of the project will be 
the hydroelectric generation of 
384,000 kw. Pacific Gas & Electric 
Co has offered to build the power 
facilities at no expense to the gov- 
ernment, and to pay for the use of 
the falling water. 

Over the 50-year project repay- 
ment period the government would 
gain $165,000,000 net from PG&E's 
payments for using the water. The 
company would also pay $145,- 
000,000 in state, local and Federal 
taxes, making a total public benefit 
of $310,000,000. 


© FLUE GAS CLEANING by elec 
trostatic precipitators is being built 
into the Bergen Generating Station 
now under construction at Ridge- 
field, N. J., by the Public Service 
Electric and Gas Co. Unique feature 
of this gas cleaning system is the 
elimination of manual control meth 
ods. Research-Cottrell, Inc 
veloped a system which will make 


has de 


Bergen the first station to use auto 
the 
electrostatic precipitators 

Electronk 
ously Monitor precipitator operation 


mation fof power inputs to 


circuits will continu 


tO maintain sparking rate, current, 
and voltage at the levels necessary to 


MANUAL CONTROL 


MAK SET RATING 


AUTOMATIC CONTROL 
- - 


pene ee 


AA poy SALS é 


a Sa a a 


MAX SET RATING 


ote Lf” 





ny gegen 
TIME IN DAYS = 


AVG. POWER + S6Kw AYG POWER 93 kw 


obtain optimum fly ash collection 
efficiency 

The gas cleaning plant will con- 
sist of two combination mechanical- 
electrostatic precipitators which will 
clean 1,800,000 cfm of gas at 300 F 


with 98 per cent efficiency from two 


steam generators supplying about 
4,000,000 Ib per hr of steam 

Field tests show that with the 
automation system, power input to 
the precipitator averaged 65 per cent 
higher than with the level com 
monly employed with manual con- 
trol (see graph 


© FIRE PREVENTION WEEK is 
October 6-12, and is a reminder 
that proper fire prevention prac- 
tices are as important as ever. Last 
year, fires in all parts of the nation 
destroyed nearly a billion dollars 
worth of property and caused over 
11,000 deaths. Electrical causes are 
rated as the principal reasons for 
industrial fires, and remember 
the average life of portable fire 
equipment used in industrial build- 
ings is 15 to 20 years. If yours is 
deteriorating much sooner than 
this, it's a sign there's something 
wrong with your preventive equip- 
ment maintenance program. 


FUTURE of 


and Houston 


© GIANTS IN THE 
ConEd of New York 
Lighting and Power of Texas will be 
new steam turbine generator units in 
the 2000-psig, 1050-F class. ConEd 
has ordered a 340-mw, 3600/1800 
rpm, cross compound turbine genera 
Allis-Chalmers, for its 
Houston Lighting 


tor from 
Astoria Station 
and Power has turned to Westing 
house for what will reputedly be the 
South's largest turbine generator 

a 275,000-kw, 3600-rpm 
compound, triple-flow unit, which 


tandem 
will weigh more than 800 tons and 
measure 108 fc. Unit will be installed 
in a new power plant at Smithers 


Lake near Houston 


© SHOULD YOUR CHILD be an 
engineer? T, Keith Glennan, presi- 
dent of Case Institute of Technol- 
ogy, writes on this theme in an 
impressive ad run this summer by 
the New York Life Insurance Co 
in Life, Satevepost and Ladies Home 
Journal. The ad is one of a series of 
public service ads being run by the 
company to present career oppor- 
tunities for young men and women. 
Keith's answer to the question: he 
should be if he shows a natural 
aptitude for the sciences. “Frankly, 
I know of no profession that offers 
more today.” 
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DE LAVAL 


TURBINE 
GENERATOR 


Henderson, Ky., selects a third 





In 1950,... 


two De Laval 5.000 kw multi stage 
turbine generators were installed in the central station De Laval multi-stage turbines are rugged 
in construction, economical to run. Trans 


of Henderson, Kentucky. These units operated 
ission © ay b 
so dependably that the City of Henderson ordered penne lgdargede: deadening be-whee 
through speed reducing gears. De Laval 
i new, larger De Laval turbine generator to 

multi-stage steam turbines are available for 

meet their increased power requirements. 
all services, including operation at the high 


pressures, high temperatures employed in 


Put on the line in 1956,... 
this 12.650 kw De Laval machine is an AIEE-ASME 


steam plants of the latest design, Units are 
: built in sizes up to 25,000 } 
Preferred Standard Unit. It operates at 600 psig cpp * 


ind 825F; the turbine speed is 3,600 rpm 


DMmOVENM fF rhine Generators 


DE LAVAI STEAM TURBINE COMPANY 


816 Nottingham Way, Trenton 2, New Jersey 





SWHAT THEY TELL US 


> CONTROL VALVE SIZING prob- 
lem for a heat exchanger is bothering 
Reader John I. Kolesnik of Philadel 
phia. He writes 

| have the upstream pressure and 


the capacity required by the heat 


exchanger. Now, in order to deter 
mine the valve size required I need a 
pressure drop figure. Usually, or theo 
retically, the control valve should 
take 50 per cent of the pressure drop 
yet I cannot get 


the 


of the tem, and 


the pressure drop of heat 


exchanger even from a leading 

manulacturer 

Designers have their own methods 
for figuring the heat transfer in a 
tube bundle in an exchanger, but 
these methods are not often given in 
the books. As we go to bat for Reader 
Kolesnik with the heat 
exchanger manufacturers, we would 
appreciate helpful and 
explanation from other readers. 


some of 


comment 


> HUNDREDS of 


requests 


come to us for the pump maintenance 


record card published in the Hand 


book section of the May, 1957 issue 


as part of the article, Pump Main 
tenance Records Pay Dividends, 
page 102. Reader E. H. Bradbury of 


Boston is among the latest to write 


for this 
We saw 


ecards for 


our offer of maintenance 
record pumps in the May 
issue of POWER ENGINEERING. Please 
cards. We think thi 


some wonderful infor 


end me 25 
magazine has 
mation for everyone connected with 
power machinery. There is alway 
omething of value in it which we can 
mueé h 


use. Thank you very 


> PIPE SIZING is an 
engineering chore, and simple, accu 
rate dealing with it 
always seem important to us. That’s 
why we published Paul R. Lutz's 
pipe sizing chart in the February, 
1957 issue, pages 92.93. This chart is 
still drawing favorable comment 
Now H. D. Fisher, of New Haven, 


Conn., writes 


important 


methods of 


The Lutz pipe sizing diagram is the 
most practical I have seen. I was par- 
ticularly interested in seeing whether 
Mr. Lutz for the 
variation in friction factor. This may 
be anything from 0.012 to 0.030, and 


had compensated 


as it appears in the formula could 


have 


cause considerable error in the result 
unless the variation is provided for. 
scattered points 
seem to indicate that this 
has been taken into account, and [| 
wish to compliment Mr. Lutz on the 
design of his diagram, which seems 


Checks on a few 


variation 


particularly adapted to doing this, 
and also provides a very wide range 
of pipe sizes and fluid flows. As Mr. 
Lutz implies, relating pressure drop 
to static pressure in this way makes 
the lines of the diagram correspond 
well with usual practice, so 
pretty much 


pretty 
that the 
direct reading 


diagram is 


> PACKAGE POWER REACTOR 
now operating at Fort Belvoir, Va., 
was described in detail in our June 
1957 issue (pages 78-81). Now comes 
along a note from Col. J. B. Lampert 
of the Corps of Engineers and chief 
of the Army Reactors Branch, Divi- 
sion of Reactor Development: 
The APPR 
Fort Belvoir was a very interesting 
and article. We who have 
with the 


Begins Operation at 


factual 
been associated project 
enjoyed and appreciated this excel- 
lent coverage of the development and 
construction by the AEC of the 


Army's first nuclear power plant 


> 100 TONS OF FLY ASH and 
furnace bottom ash a day is a prob- 
lem in disposal for Charles Hiss, 
manager of Goodyear Tire & Rubber 
Co's Steam Engineering Division. 
Hiss asks: 

articles 


Can refer me to any 


that describe a method for producing 


you 
a product (such as sintered material) 
that would be equivalent to 
produced cinders? Reference to any 
other process for producing a materia! 


grate- 


of use or any outlet for our material 

would be appreciated 

Some experimental work has been 
done on producing a sintered material 
from fly ash, but nothing commer- 
cially feasible, to our knowledge. 
Detroit Edison Co has done a lot of 
work on fly ash disposal. Also, the 
Chicago Fly Ash Co was formed 
originally to handle disposition of, 
and to develop markets for, the fly 
ash from Commonwealth Edison Co, 
and has done authoritative work in 
this field. 

In Wisconsin, there are two organi- 


zations which develop disposal meth- 
ods and outlets for fly ash. One is 
Milwaukee Fly Ash Co; the other is 
the Wisconsin Fly Ash Co. 

Finally, three articles on fly ash 
disposal published in POWER EN- 
GINEERING give some idea of the 
possibilities: Fly Ash May Yield 
Commercial Germanium, January, 
1954, page 65; Who'll Buy My Fly 
Ash?, April, 1954, page 70; Fly Ash 
Hits the Road, October, 1954, page 
80. 


>» AFTER his four months trip to 
Europe last year, our peripatetic 
Editor, Andy Kramer, went off 
again this last summer, again to 
England and the Continent. This 
year he claims his trip was pure 
vacation; he insists that he indulged 
in no business entanglements. Yet he 
tells about visiting CERN, the big 
Central European Nuclear Research 
Establishment at Geneva, Switzer- 
land; “Het Atoom” the Interna- 
tional Atomic Exposition at Amster- 
dam; and of interviews with various 
officials of the Central Electricity 
Authority of Great Britain. So it 
appears to us that Andy just cannot 
let business alone even though he 
thinks he is doing just that. 

At CERN, he saw the 197-in. 
600-Mey synchrocyclotron in the 
process of undergoing its final testing. 
However, the thing that is really 
impressive at CERN is the founda- 
tion for the magnet ring of the huge 
25,000,000,000 electron volt strong 
focusing proton synchrotron, which 
is undergoing construction. Only the 
foundation for this great machine is 
completed but some idea of its vast 
proportions can be had by standing 
on one side of the foundation struc- 
ture and looking across its almost 
1000-ft diameter. It is expected to be 
in operation sometime in 1961. 

However, the thing that aston 
ished Andy most at CEILN was the 
complete absence of what we over 
here call security. As he relates it, 
“We merely drove out to the site 
from Geneva, making no appoint- 
ments or requesting permission for 
the visit from anybody. Driving 
right smack into the middle of the 
site, we got out of the car, wandered 
into the synchrocyclotron building 
and stopped to look at anything that 
struck our fancy. We stopped to talk 
to some of the scientists, told them 
who we were, and they immediately 
stopped what they were doing and 
showed us around. There were no 
guards, nobody asked us any ques- 
tions, nor was anybody concerned 
about our presence. I asked one of 
the scientists about security meas 


ures, continued on page 118 





One of a series. 


Some Things to Think 
About Steam Traps 


...in order to get high operating efficiency 
and a minimum of maintenance 


The gentleman who invented the 
wheel had a basic idea and so far 
no one has come up with anything 
better for the purpose. 

If you'll pardon us for a little 
overemphasis on the significance 
of steam traps, we'd like to liken 
one of them to the wheel. 

In 1911, when the first Arm- 
strong inverted bucket steam trap 
model was announced to the world, 
or at least that part of the world 
that modest advertising and sales 
budgets would cover, it was not 
received with equal enthusiasm 
by all (especially old-style trap 
makers). But, like the wheel, it 
managed to find its way into gen- 
eral use. And, nothing better has 
ever turned up for the purpose of 
draining condensate. As a matter 
of fact, the Armstrong trap has 
been very widely copied. Today, 
there are more inverted bucket 
traps draining process equipment 
than any other kind. Of these, 
there are more Armstrongs. 

If this sounds like the boasting 
of a proud parent, give considera- 
tion to some fundamental require- 
ments not met by all traps: 


1. A steam trap should not leak 
steam. Some traps do, you know, 
because of the nature of their op- 
erating principle. No steam ever 
gets to the Armstrong trap orifice. 
The valve is always water sealed. 


2. A steam trap should vent 
“air” as fast as it accumulates— 
otherwise temperatures are re- 
duced and corrosion is a problem. 
The Armstrong trap handles air 
very nicely. The vent in the buck- 
et permits air to accumulate in the 
top of the trap, from where it is 
discharged when the trap opens. 
For extreme conditions like drain- 
ing paper machine dryers, some 
jacketed kettles and certain other 
units, the ver! is sized larger for 
the job. And, for handling big vol- 
umes of air during warm-up, a 
bucket with an auxiliary thermic 
vent really speeds up heating. 

3. A steam trap should dis- 


charge condensate at steam tem- 
perature if you want to get 





Trap closed, Steam has floated in- 
verted bucket; valve is held tightly 
closed by system pressure. Air enter- 
ing trap passes through bucket vent 
and accumulates at top of trap 





© steam 


WB convensate 


Trap open. Condensate entering 
trap has caused bucket to lose buoy- 
ancy. Weight of bucket times lever- 
age pulls valve open. Air is dis- 
charged along with condensate 








maximum efficiency from the unit 
drained. And most people certain- 
ly do. If you have to wait for the 
condensate to cool, it’s almost im- 
possible to maintain maximum 
temperatures and prevent air 
build-up. You guessed it—the 
Armstrong trap opens for water, 
without dependence on tempera- 
ture. 


4. A steam trap should be suit- 
able for any return system. The 
Armstrong trap works just the 
same whether discharging to at- 
mosphere, back pressure or vac- 
uum. It has been conclusively 
proved that flash steam resulting 
from use of a bucket trap does not 
cause a problem in vacuum return 
systems. The flash condenses rap- 
idly. It’s the leaky traps that cause 
the headaches. 


5. A steam trap should not be 
a “prima donna”. Some kinds of 
traps take an awful lot of care and 
coddling. The Armstrong trap is 
a rough and ready type with a 
hardened chrome steel constitu- 
tion (valve and seat, to be exact) 
It cleans itself of ordinary dirt and 
scale without choking up. Its 18-8 
stainless parts stave off rust and 
corrosion. It resists wire-drawing 
and wear remarkably well. In fact, 
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it stays on the job longer with less 
attention than any trap ever pro- 
duced. Unless you live in Siberia, 
you can probably find a_ user 
around the corner who will tell 
you so from experience. 


6. A trap should not be an 
“orphan”, With Armstrong traps 
you can always get prompt service 
and parts from nearby Factory 
Representatives and stocking dis- 
tributors as well as from the fac- 
tory. 


7. A trap should have a guaran- 
tee. The Armstrong trap is uncon- 
ditionally guaranteed to give you 
complete satisfaction (as to doing 
its job, that is). If it doesn’t, you 
can get your money back, 

If you'd like to buy some of 
these excellent steam traps, call 
your local Armstrong Representa- 
tive or write Armstrong Machine 
Works, 8101 Maple St., Three 
Rivers, Michigan. 

ASK FOR the 44-page Steam Trap 
Book, free on request without ob- 
ligation, 


ARMSTRONG 
STEAM TRAPS 





is the valve 


for high pressures, 
high temperatures 


Yarway Welbond Valves are available in 

9 sizes, %" to 2%", angle and Straightway 
designs. Pressures to 2500 psi, temperatures 
to 1050° f 


Welbond is the valve designed by Yarway specifically to 
provide modern steam power plants with the ultimate in 
high pressure, high temperature valve service. 


These special Welbond features insure improved 
valve performance: 


@ Stem of 321 stainless steel, used with special 
packing to prevent stem corrosion 


@ Easy and quick accessibility. All working parts 
removable through yoke. 


@ Non-distorting, thermally-compensated seat 
@ Ventilated, easy grip handwheel 
@ Streamlined flow through body 


Welbond Valves are winning approval on superheater 
vents and drains, water wall drains, economizer drains, 
steam gage shut-off, strainer blow-off and many other 
steam plant services. Your Yarway man will be glad to 
discuss applications for your plant. 


For full information, write for Yarway Bulletin B-452. 
YARNALL-WARING COMPANY 


100 Mermaid Avenue, Philadelphia 18, Pa 
BRANCH OFFICES IN PRINCIPAL CITIES 


a G00d 


POWER ENGINEERING 





NEW VENTILATED HANDWHEEL 


GUIDED STAINLESS STEEL STEM 
AND SELF-ALIGNING DISC 


HIGH TEMPERATURE PACKING 





TWO-BOLT GLAND 





ONE-PIECE BODY AND YOKE 





ACCESSIBILITY 


EASY FLOW BODY All working parts ~~ 


~ 
readily removed ~ 


—~ 
UNIQUE SEAT DESIGN 


prevents distortion 


through yoke. Jack 
action of stem forces 
jut old packing permits perfec t seating 


for positive sea 


way to Aperify high pressure /high temperature valve. 
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Beverage 


and Food 


ONE OF THREE Allis-Chalmers steam 
turbine generator units in a large 
brewery. This 5000-kw condensing, 
automatic extraction, impulse unit 
generates electricity as a by-product 
of process steam 





A MINNESOTA CITY supplies busi- 
ness district and residential heating 
steam, and electric power with this 
recently installed 7500-kw conden- 
sing, automatic extraction steam tur- 
bine generator unit 


THIS 5000-kw condensing steam 
turbine generator unit was designed 
to meet the special requirements of a 
nuclear power plant. In addition, 
Allis-Chalmers supplied the switch- 
gear, condenser, pumps, motors and 
other auxiliaries 















Institutional 





LARGE QUANTITIES of steam are required for heating, laundry, and 
other services. These 3000-kw Allis-Chalmers non-condensing, automatic ex- 
traction turbine-generator units supply steam at two pressures as well as 
electric power 


rat 
Power Plant 






TURBINE GENERATOR UNITS 


Modern Power Plant 





Condensing ...non-condensing 
and automatic extraction units are 
available for wide range of services 


| | Tees tae, henwaries, tonite pais, memeeds Snstt- 
tutions, and a nuclear power plant enjoy the low 
installation and operating costs of Allis-Chalmers 
WA-Series steam turbine generator units. 

These modern, compact units complement the most 
modern plant design. They are built in NEMA ratings 
through 10,000 kw ... AIEE-ASME preferred ratings 
to and including 16,500 kw. 

Users of these Allis-Chalmers turbines enjoy an 
important advantage. “Big turbine” features are incor- 
porated in their design. 

For example, the centrifugal-type speed governor 
is the same type used in large Allis-Chalmers steam 
turbines. Steam seals are the same labyrinth type used 
in turbines up to 300,000 kw. Removable external 
glands, high chrome alloy steel buckets and nozzles 
are other features. The 16,500-kw units with hydro- 
gen-cooled generators have the same type of hydrogen 
seals as used on the large sizes. 

Unit shipment with rotors individually locked in PROCESS STEAM in a synthetic yarn plant produces 
place cuts installation time and cost. Foundation cost electric power as a by-product with this 5000-kw non- 
is reduced because oil piping and generator air coolers condensing steam turbine generator unit 
are above the floor line. 


Textile 


Mill 


GET MORE FACTS on these economical units. Call your nearby A-C office 


or write Allis-Chalmers, Power Equipment Division, Milwaukee 1, Wisconsin. 


A-5437 


ALLIS-CHALMERS 
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Two 3 year old stoker 
fired boilers that were 


re plac ed 


New Ash Storage Silo. 


New Combustion Control 
Panel Board. 


New Steam Flow Meter 
Panel Board. 


Oil Heater and Load Center. 


A survey ot your plant 
by a consulting engineer 
could show ways of 
making surprising savings 


im your power costs 


A 1956 POWER CITATION WINNER 


Replacing two of six 6000 sq. ft. horizontal 
water tube boilers with 


TWO 60,000 LBS/HR RILEY BOILERS 
Complete with Riley Coal/Oil Burners, 
Riley Pulverizers, Automatic Controls 
give Thomas A. Edison, West Orange, N. J. 


Doubled steam capacity per sq. ft. 
16% increase in boiler efficiency 
More flexible fuel .selection 
A 20% annual return on net in- 
vestment of 2.75 mills per Btu. 
A reduction in coa! and stoker parts 
inventories 
Here again is a modernization program that proves 
. and with 
Riley boilers and fuel burning equipment. Because 
Thomas A. Edison Industries selected Riley equipment 


it was able to integrate both boiler and fuel burning 
equipment into a system that has produced outstanding 


conclusively that it pays to modernize . . 


savings, higher boiler efficiencies, higher fuel economies, 
lower maintenance and reduced operating expense. 


The Riley RX Boiler is compact; with the exclusive 
single header hopper as an integral part of the furnace 
it provides ideal conditions for firing high ash coals 
and multiple fuels. The RX Boiler with single header 
hopper bottom is particularly recommended for installa- 
tion in plants that will be firing coal at some future date. 


Mokce Co 


CYfOuUntO7e 


WORCESTER, MASSACHUSETTS 


Sales Offices: Worcester, New York, Philadelphia Buffalo, Pittsburgh, 

Cleveland, Detroit, Chicago, Cincinnati, Charlotte, New Orleons, Atlanta 

St. Louis, Kansas City, St. Paul, Houston, Denver (Englewood 
Solt Loke City, Los Angeles, San Francisco, Portiand, Seattle 


NER ENGINEERING 





Thomas A. Edison Industries 


DIVISION OF McGRAW-EDISON COMPANY — WEST ORANGE, NEW JERSEY 


r 














-, 
SS , énguamngeags 


Boiler Capacity 60,000 Ibs/hr. 515 F, 450 design psig. 


Photo above shows arrangement of Riley Coal/Oil 


Flare Type Burners in common secondary air duct. 


Two Riley Coal Feeders are in foreground 


At right is one of the two #450 Riley Pulverizers. This 
is the smaller size pulverizer particularly adapted for 
use in industrial installations. Its quietness and its 
vibrationless operation are two of its most unique and 
most desirable features. Tungsten carbide facing on 
pulverizing elements resists erosive effects of abrasives 
in high ash coals, reduces maintenance outages. Riley 
Pulverizers operate efficiently with the wettest coals 
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Correct Lubrication in Action... 


Lubricant Cost 


Giddings & Lewis is one of the world’s 
largest builders of high power, precision 
machine tools. Shown in drawing is 10' 
Hypro Vertical Boring Mill. Entire G & I 
and Hypro division is protected by Socony 


Mobil Program of Correct Lubrication 


yt/ 
— a 
\~ or 


Mobil SOCONY MOBIL 


yver YI years 


Leader in Lubrication for 











in the Machine Tool Industry 


Per Machine 


Cut 18% 








One of many ways Giddings & Lewis Machine Tool Company 
has increased profits with the heip of Socony Mobil 


lo Giddings & Lewis, one of the most direct ways 
to increase net profits is to reduce maintenance costs 
That's why this company, a leading builder of quality, 
high-precision machine tools, relies on a Mobil Pro- 
gram of Correct Lubrication 

In just three years a Mobil “team” of lubrication 
specialists, working closely with plant personnel, cut 
lubricant costs per machine 17.9% reduced 
lubricant application cost 7.6% 


These savings were but a few of the many and var 
ied cost-cuts achieved through Mobil products and 
Mobil service. They reflect the many hours spent by 
Socony Mobil field and laboratory personnel in 
studying machine operations, preparing technical re 
ports, making analyses of products in use 

Why not rely on a Mobil Program of Correct 
Lubrication to help you improve production and 


reduce maintenance costs? 


Can you afford to accept less than a cost-cutting service like this ? 


After a Mobil representative makes a lubrication analysis 
of your plant, a program of Correct Lubrication is put 


Lubrication specialists, the most experienced in the petro- 
leum industry, are ready to help you solve the knottiest 
lubrication problem. For example, a Mobil engineer 
helped G & L solve a problem of repeated bearing failures 
on shop planers. His lubricant recommendation eliminated 
the trouble . . . saved $244 a year on each planer, 


Constant Quality Checks are kept on Mobil lubricants in 
use, Socony Mobil offers more analytical service than any 
other oil company. As a result, you can safely get maxi- 
mum life from every Mobil product. At the G & L and 
Hypro division Mobil quality oils are repeatedly filtered 
and put back to work. Periodic checks by Mobil laboratory 
analyses show oils to be in “like new” condition even 
after years of service. 


Correct Lubrication 


CXCONY MOBIL OL. COMPA 


into action. Described below are some of the features of 


this program and how they benefited Giddings & Lewis. 





Thorough knowledge of machine design—Mobil engineers 
work closely with designers and builders . . 
hydraulic and lubrication system design . . 

correct products for each machine. G & L affixes a lubrica- 
tion plate to every machine they produce. It specifies the use 
of the right Mobil product (or equivalent quality) to assure 
satisfactory operation wherever these machines are used. 


advise on 


suggest the 


In-plant training clinics are conducted by Mobil engineers 
Maintenance personnel are instructed in proper applica 
tion procedures taught to recognize trouble before it 
occurs, At G & L, frequent electric motor failures were 
found to be caused by over-application of grease. Instruction 
corrected this trouble . . . reduced application time by 66% 


... cut grease consumption, too. 


maintenance costs 


ee 
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A proved program to reduce 


HEAT ENGINEERING by FW 
for MAJOR STEAM GENERATING and 


‘TEAM generator design and heat engineering are 
S virtually synonymous. The problem is basically 
one of generating heat and transferring it to water 
and wate vapor to produc ea dependable and abun- 
dant source of steam at the desired temperature and 
pressure To do this most efhiciently and economi- 
cally calls for heat engineering of the highest order. 

With over 50 years of world-wide experience in 
this specialized field, Foster Wheeler is exception- 
ally well equipped to meet the most exacting re- 
quirements of the modern, high pressure steam 
generating plant, Starting with the commercial 


introduction of superheated steam in the United 


States in 1902, Foster Wheeler has pioneered and 
developed many major advances in steam generator 
design, including convection and radiant super- 
heaters, air preheaters, high-pressure economizers, 
twin furnace construction, dual circulation and im- 
proved drum internals for high steam purity. And 
heat engineering by Foster Wheeler is continually 
researching and exploring new concepts of design 
to anticipate the needs and solve the problems of 
steam generating plants of the future. For informa- 
tion on equipment to meet your specific require- 
ments, write to Foster Wheeler Corporation, 165 


Broadway, New York 6, N.Y. 





PULVERIZED FUEL Was fir st cle \¢ loped ona commer ially 
successful seale by Foster Wheeler in 1898, Today, FW 
ball mill pulverized fuel systems have a total installed 
capacity of more than 12 million pounds of coal per hour 
Phe FW ball mill offers the proved advantages of constant 
fineness, high availability, large reserve ¢ apacity and abil 
ity to handle hard and abrasive fuels 

The new planetary roll and table pulverizer, introduced 
in 1956, supplements the FW line with a compact and 
highly efficient unit that is very economical and easy to 


maintain 


SUPERHEATERS of the con- 
vection and radiant type, 
used singly or in combina- 
tion, provide constant super- 
heat and accurate control of 
final temperature over a 
wide load range. The first 
radiant superheater was in- 
stalled by FW in 1917 and 
since that time, approx. 
mately one thousand units 


have been put in service, 


ECONOMIZERS. [hic 
extended surface, cast 
1ratiet overed economiz 
er, ce veloped by Foster 
Wheeler, assures maxi 
mum heat transfer 
from boiler exit gases 
to boiler feedwater. The 
FW design has proved 
to be highly corrosion 
resistant, impervious to 
soot fires and easily 


‘ leaned 


FosTER J WHEELER 


NEW YORK . LONDON . 


PARIS ¢ ST. CATHARINES, ONT. 





sets the highest standards 


PULVERIZING EQUIPMENT 











THE SUPERCHARGED BOILER is a revolutionary new 
development, announced by Foster Wheeler in 1956 
and still under investigation and test. It offers the ad 
vantages of high overall economy, drastic reduction in 
size and weight, short startup time, quick load response 
and shop-assembled construction. High pressure dis- 
charge gases from the furnace are used to drive the 
combustion air compressor and an auxiliary generator 
which can supply up to 15% of total plant output, 
Further details are available on request. 


DUAL CIRCULATION was introduced by Foster 
Wheeler in 1946, providing the first practical solu- 
tion to the problem of providing high purity steam 
at pressures above 600 psi from feedwater contain- 
ing relatively high silica. This is achieved by divid-. 
ing the steam generator into two separate sections 
—a high heat absorption primary and a low heat 
absorption secondary section. Blowdown from the 
primary is fed into the secondary section, from 
which steam is delivered to the separating equip- 
ment and condensed by incoming feedwater, Hence 
the primary section, where virtually all of the out- 
put steam is generated, is maintained at a very low 
concentration of impurities, This sharply reduces 
silica carryover and total dissolved solids in the 


steam 


REHEAT. The reheat cycle, also pioneered by Foster 
Wheeler, has resulted in important fuel savings and 
increased operating efliciency for large central sta- 
tion and industrial steam generators. The list of 
major FW reheat projects includes a unit capable 
of producing 2,000,000 |b/hr to serve a 300,000 
kw turbine generator. 


This Foster Wheeler unit, placed in operation in 1955, 
is the first dual circulation, reheat steam generator 
ever built with a capacity of more than 1,000,000 Ib/hr 








Atem le tunerm ¢ 
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American Blower Air-Handling Equipment 


Proved efficiency 


a 
~ of 


American Blower Induced-Draft Fans offer high and welded; fan rotors carefully balanced; all parts are 
itic efficiency at low rpm. Like all American Blowe1 minutely inspected for dimensional accuracy They 


mechanical-draft equipment they are accurately formed require a minimum space and minimum maintenance. 





Dust-laden air or 
gas enters iniet ple- 
num: gravity and centri- 
fugal action force dust 
downward, adjacent to 
tube wall; dust is skim- 
med into gas-tight re- 
ce plac le: { le aned alr or 
gas moves upward 
through outlet tubes to 


outlet ple num 


' 
j 
} 


Series 342 Precipitator is easy to install and very effective in Wy 


ontrolling fly ash. The over-all performance of each tube is 


omparable to the high efficiency of a small-diameter cyclone 


POWER ENGINEERING 





American Blower 
Mechanical Draft Fans 


To meet the peak efficiency demanded of 
mechanical-draft equipment today, you'll be 
better off if you select spacesaving and 
efficient American Blower Mechanical Draft 
Fans. 

Combining modern manufacturing meth- 
ods with perpetual research and develop- 
ment, American Blower produces complete 
fan equipment for all types of mechanical 
draft. ‘These induced-draft or forced-draft 
fans will fit your exact specifications with 
minimum maintenance and minimum boilet 
“outage.” 

If you are investigating mechanical-draft 
equipment—for new or existing installa- 
tions—you’ll do well to check on American 
Blower’s line of Mechanical Draft Fans with 


guaranteed performance ratings. We wel- 


come the opportunity of quoting on you 


requirements. 


Forced Draft Fans {v: quiet indoor or outdoor installations. Heavy 
reinforced housings and wheel-shaft assembly mean longer life, while 


special streamline inlets give utmost efficiency 


American Blower Precipitators 


For maximum collection efficiency, choose the best 
a dependable American Blower Precipitator! 

Your fly ash problems can be met by installing a 
Series 342 Fly Ash Precipitator which offers good 
efficiency over the normal operating range, while 
it gives reliable, trouble-free performance. 

American Blower’s line of Fly Ash Precipitators 


and Dust Collectors has gained wide acceptance in 


leading public utilities and industrial plant: 


For complete information on American Blower 
Dust Collectors and Precipitators as well as other 
air handling products, call our nearest branch, o1 
write direct. American Blower Division of American- 
Standard, Detroit 32, Michigan. In Canada 
Canadian Sirocco products, Windsor, Ont 


Division of Amertcan-Standard 


QUALITY PROTECTS YOUR INVESTMENT 


.. Amenican-S$tandard QUALITY 1S 


AVAILABLE AT NO EXTRA COST 
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THE CROSS COMPANY —Fraser, Michigan 
Consulting Engineers, Giffels & Vallet, Detroit, Michigan 


Installed at this new ultra-modern plant are two 
12-million BTU capacity C-E Hot Water Boilers 
When this pioneer producer of automation equipment 
studied their heating requirements, they calculated 
that this system would provide the lowest fuel and 


maintenance costs. Their actual winter operating expe 


rience proved the soundness of this decision 


HIGH TEMPERATURE 


CONVAIR-ASTRONAUTICS—San Diego, California 
Consulting Engineers, Pereira & Luckman 


When this division of the General Dynamics Corpora- 
tion determined that more space was needed for their 
Atlas Intercontinental Ballistic Missile project, this 
new center for research, development, manufacturing, 
and primary testing of the Atlas was decided upon. 
Installed in this center of space flight research will be 
two 30-million BTU C-E Hot Water Boilers. 








ADVANTAGES 


of high temperature water: 


Higher available heat—many times that of steam at the 


same pressure 


Closer control of temperature 


Lower heat loss unused heat returns to the boiler 


no condensate return lines 
No elaborate feedwater treatment make-up require 
ments are exceptionally low 
< 
steam traps not required trap problems and expense 
are eliminated 
No blowdown losses no satety valve vent losses 


no condensate losses 


—of the C-E Hot Water Boiler: 
1. Complete control of circulation in system and boiler 
2. No separate boiler pump needed pressure loss is low 
3. Pressurized operation with oil or gas means no induced 
draft fan 
Single-pass design—no baffles—means cleaner boiler and 
lower draft loss 
Controlled, positive circulation permits more efficient 
arrangement of heating surfaces 
Any fuel—oil, gas, coal, or any combination of fuels 
Gas-tight, welded steel casing 


Fewer headers, all of which are easily accessible 








COMBUSTION 


Combustion Engineering Building 


CANADA: COMBUSTION ENGINEERING- 








RIVERVIEW COMMUNITY HIGH SCHOOL—Riverview, Michigan 
Consulting Engineers, Bennett & Straight, Detroit, Michigan 


To keep pace with the expanding need for more edu- 
cational facilities, Riverview, Michigan has recently 
finished this fine, modern high school. Its heating 
requirements are met by two 10-million BTU C-E La 
Mont Controlled Circulation Hot Water Boilers. 


WAIER 


In such diverse applications as industrials, large 
educational institutions, and military bases, high 
temperature water is finding rapidly increasing 
acceptance as an ideal means of heating large areas. 

A big factor in bringing this trend about is The 
C-E La Mont Controlled Circulation Hot Water 
Boiler. Using the same principle as that applied by 
C-E in many of the country’s largest utility boilers, 
this new boiler provides a degree of temperature 
control that makes it the most attractive method of 
heating in many cases. With a wide range of capa 
cities — from 10 to 300 million Btu’s — these boilers 
operate at water pressures up to 500 psi and tem 
peratures to 470F, or higher. Depending upon local 
conditions, a C-E Hot Water Boiler can save from 


U.S. AIR FORCE ACADEMY—Colorado Springs, Colorado 
Consulting Engineers, Skidmore, Owing & Merrill 


Typ_cal of our Air Force’s widespread acceptance of 
high temperature water for various of their installa 
tions is the selection of five C-E Hot Water Boilers 
for their new academy. These units will furnish heat 
for living, academic, and service areas here 


today’s new idea in 
large-space heating 


10 to 20 per cent in maintenance and operating costs 
The smaller capacity Hot Water Boilers are com 
pletely shop assembled, while the intermediate and 
large units are shipped in varying stages of assem 
bly. This C-E practice greatly reduces erection costs 
So, if you are in the market for boilers, either for 
space heating or process requirements, it may prove 
greatly to your advantage to investigate the use of 
high temperature water as your heat source. Because 
individual needs vary, both steam and hot water 
have their place. Our engineers will be pleased to 
discuss either method with you or your consultants 
impartially and with no obligation 
For further details on high temperature water 


boilers by C-E write for our catalog HCC-2 


ENGINEERING Ky 


200 Madison Avenue, New York 16, N. Y. 


SUPERHEATER LTD 


IZER FLAS 


C-12 


DRYING 
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Water goes to pieces thy 
mm. in Atomic Power Plant! '? 


ams” 


eel 


2H,0 <= > 2H27 | O24 
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THUMBNAIL SKETCHES OF NUCLEAR POWER 
’ PLANT WATER TREATMENT ANSWERS 


I , ly f th ob] ; Nale . Woter goes to pieces — h)xcess hydrogen in water helps sta 
118 18 Only One of the problems Nalco scien- hilies shaky water molecules 


Ammonia and nitric acid form in boiler water — Control! dis 


Water breaks up into hydrogen and oxygen! 


tists have faced in planning water treatment 


solved gas concentrations in water 

with designers and builders of pressurized “Hungry” woter attacks stainless steel —Chlorides and dissolved 
rv oxygen in water accelerate stress corrosion cracking under 

water nuclear power plants. There are several nuclear plant conditions: keep ‘em out! 


ANTED: —erb > purity ~ ' 
others which show, dramatically, that steam WANTED: Water of 99.99998% — or better — purity — Naicit 
. mixed-bed demineralizers, operating as hydrogen-hydroxyl 


exchangers will keep nuclear power plant water at or below 


generation with nuclear fuel creates water 
0.5 ppm impurity 


treatment problems that are radically different 
from conventional steam generation ... And 
they also point up Nalco’s program of keeping 
ahead inresearchand practical applied science. 


Nearly 1/5th of all Nalco employees are 


NATIONAL ALUMINATE CORPORATION 

laboratory personnel! 

6224 West 66th Place . Chicago 38, illinois 

CANADA, Alchem Limited, Burlington, Ontario Real emphasis on research, development and testing activi 

NORTHWESTERN UNITED STATES, HAWAII! and ALASKA: ties is a primary reason why Nalco is able to solve, success 
The Flox Company, Inc., Minneapolis 3, Minnesota fully, the problems of water treatment for nuclear power 

ITALY: Nalco Italiana, S.p.A plants And to offer a continually improving and ex 

WEST GERMANY: Deutsche Nalco-Chemie GmbH panding variety of specialized chemicals and services for the 

SPAIN: Nalco Espanola, S.A needs of industry. 


® 


THE SYSTEM ... SERVING INDUSTRY THROUGH PRACTICAL APPLIED SCIENCE 


WATER TREATMENT . . . PAPER MILL PROCESS CHEMICALS . . . REFINERY CORROSION CONTROL . . . JON EXCHANGE . . . WEED & BRUSH CONTROL SLIME & ALGAE CONTROL... 
PROCESS ANTIFOAMS & COAGULANTS . . . PETROLEUM CATALYSTS . . . COMBUSTION CATALYSTS . . . FUEL GIL STABMLIZATION . . . CHEMICAL INTERMEDIATES . . . CONSULTING SERVICES 
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HELPFUL BULLETINS 


=. 
0 Se yes 


METERS AND CONTROLS 
jo! Meters, Controls Instru 


ments introduced within the last year are 
included in the 8-pp 1957 edition of this 
company’s Bulletin G15-1. Applications, 
ranges and detailed references 
ire given for transmitting, recording, indi 
ating and controlling instruments. Bailey 
Vie ter Co 


102 
Folder 
bronze regulators for 
iir or steam at up to 250 Ib and 450 I 
Includes tables for proper size 
regulator, plus diagrams and tips for mak- 
table of 


literature 


Pressure Regulators — Six-pp 
AD-2268 describes company’s 
pressure control af 
selec ting 
ing better installations, and a 
dimensions, Crane Co 


103 > For Process Control Bulletin 
MSP-141 describes company’s Ring Bal 
nce recorders indicators ind controllers 
Arrow and caption treatment explain 
proprietary features incorporated in these 
instruments designed for precise measure 
variable 


ment and control of process 


Hagan Chemicals & Controls, In 


104 Mechanical Btu Meter Bul 
letin 1000 describes a completely mechani 
il instrument that measures heat in ther 
mal units and liquid-flow in gallons with 
high precision. Construction and operation 
ire described, selection data ts included 
Air Conditioning Equipment Corp 


105 The Systems Concept The 
first of a series of ten contemplated educa 
engineering 
Control this 
stems con 


tional booklets on ‘“‘Systems 
Applied to Combustion 
l6-pp booklet introduces the 
cept which produces automation-in-com 
Need for specific instruments for 
ind = their 
into the s\ discussed 
fundamentals of draft 
requirements ind mechanics of 
treated, and interlocked 
«plained 


text 


Hbustion 
efficiencs 
integration 
Reasons for and 


and safet correct 


stem is 


control, 
draft control are 
controls and safety devices are 
Diagrams and photos 


' 


Cleveland Fuel Equipment Co 


106 
letin P-31 is offered as an 
und application of controls for high tem- 
perature hot water installations. Diagrams 
pump controls water 
relief valves are used in high 
temperature systems, Selection tables are 


included. MeDonnell & Miller, Inc 


107 Pneumatic Drive Units Bul 
letin 1033 describes pneumatic power drive 
units for remote operation and positioning 
of valves, dampers, louvers, rheostats 
vanes and variable-speed drives. Explains 
principle of operation, and gives mechani 
table of sizes torque 

torque output curves 


Copes Vulean 


illustrat 


On Hot Water Controls Sul 
tid in selection 


show yor 8 


feeders an 


cal specifications 
ratings and weights 
and dimensional drawings 
Div., Blaw-Knox Co 


ELECTRICAL 


108 Manual Motor Starters — bul 
letin GEA 6358A, Ss pp, covers company 8 


new small-size manual starters for frac 


OCT 
tober. 1945/7 


tional- and integral-horsepower motors up 
to 7'9 hp. Includes new features, applica 
tion aa installation data, and a rating 
table for the new plug-in heaters. Illus 
trates open and closed forms with dimen 


sions for each. General Electric Co 


109 Distribution Panelboards 

Bulletin GEC-1253A describes construc 
tion features of Converti-Fuse 
boards, designed to distribute power from 
main feeders to power loads, to other dis 
tribution panelboards and lighting panel 
boards. Selection information and dimen 
sions included. General Electric Co 


panel 


110 Electrical Connectors 

Twelve-pp Bulletin 87 presents Sta-Kon 
pressure wire joints, terminals and connec 
tors for wire sizes from No. 22 to 250 
4 chart for each type of connector 
dimensions and 
prine kage \ 
tools 


mem 
lists wire range, stud size, 
quantity per “pocket-size 
section installation 
from hand plier types to high speed air 
operated ones. The Thomas & Betts Co 


ind present 
iluminum electrical conductor are brought 
together in this reference wall chart. Listes 
alphabetically 600 code names and specifies 
type and size of produc ts. Adjacent tables 
provide more detailed information, includ 
COVeCTINAS Messenger Mize 

British and U.S. standard 
Kk uiser Alu 


also covers 


Conductor Code Chart Past 


code name designations for 


ing data on 
ind strandings 
tables are included on chart 

minum & Chemical Sales, Ine 


LIGHTING 


113 Selecting Floodlights 
tin GEA GI75A, 16 pp discusses ¢ 
features of floodlighting installations, and 


Bulle 
seential 
provides glossary of terms and classifica 
tion and application guide, Discusses gen 
principles of floodlighting, explains 
calculations, and 
recommended footcandle 
for various types of installation 
photometriu data, General EKleetric Co 


114 Fluorescent Ballasts — Pub 
lication GhC-O83K is a 16 pp lection 
covering company’s line of fluores 
lamp ballasts. Contains a list of 
obsolete ballasts and suggested re place 
ments for them. Also gives prices, data on 
ballast lead lengths 
sions, table on lead stripping and tinning 
wiring diagrams, and electrical specifica 
General Electric Co 


eral 
floodlighting provides 
levels 


lists 


tables of 


guide 
cent 


cross section dimen 


tions 


PUMPS, COMPRESSORS 
115 Refinery Pumps 


interchangeability is stressed in 12-pp 
Bulletin B-1605, illustrated in color. These 
pumps handle refining process liq 
uids, including petroleum hydrocarbons 
chemical solutions and water. They are 
described and illustrated and performance 
curves are included. Peerless Pump Div 

Food Machinery and Chemical Corp 


116 Blowers and Pumps 


ers, ga8 pumps and vacuum pumps are de 


( ompone nt 


most 


Blow 


illustrated in Bulletin 
S-59F. Text covers characteristics of op 
eration, construction ind types of drive 
Also provided are details on relief valves 
timing gears and thrust bearing assembly 
Standard charted 
ss are performance examples for low 
medium and high pressure blowers in term 
ol horsepower ind) cfm 
Sutorbilt Corp 


117 Cooling Tower Preservation 

Applic ation engineering Data Sheet D 
57-1 discusses methods of coml atting cor 
rosion and delignification in cooling towers 
pulps to meter 


and 


seribed S-pp 


blower dimensions are 


rpm capacity 


using controlled volume 
precise quantities of chemicals to cooling 
water, Details and drawings explain con 
tinuous pH using Mersemetri 
pumps, acid metered in proportion to flow 
rate, chemical feed with level 
control, Milton Roy Co 


118) Exhausters, Compressors 

Kight-pp Bulletin 4° describes company's 
exhausters —- air and gas pumps which 
principle, at 


control 


mitomaty 


operate on the jet mod 
high vacuum, using live steam or 
force, Ineludes apple i 


and operation informa 


erately 
air as the motive 
tion, construction 
tion on the various type 
in chemical service 
capacity ratios, and steam and air con 
sumption tables 
drawings amplify 
K oe ring Clo 


119 Water Jet Exhausters — Siv 
teen-pp Bulletin 4P deseribes single- and 
multi-nozzle exhauster water 
jet laboratory vacuum pumps 
metru hydro-viac exhausters 
appli ation 
information on each type and gives sizes 
curve anal 
tall ure 


ind sizes for use 
Capacity curves 
photos ind) = sectional 
text Schutte ind 


water jet 
ind bare 
Provide 
construction and operation 
and dimensions, Capacit 
ratios, and imption 
included, also tables showing pump prim 
Ing capacities 


water con 


sulletin also shows a line 
of exhausters for corrosive aeorvice 


and Koerting Co 


\ por 


Schutte 


FANS 


Air Engineering sulletin 


' 20 


57 is a 24-pp air data file covering engi 


neering and test facilities for propeller 
fans, specifications, construction, mainte 
and installation. Tables for esti 
air-handling requirements, en 
trance and elbow and duet BIZCE 
ire provided. Also included are specifica 
tions for special-use equipment, corrosion 
and temperature guides, as 
well as physical fan laws, terms and defi 
Acrovent Fan Co., Ine 


hance 
mating 


losses 


resistance 


nitions 


eb etins answer 
ag r maintenance 
by circling 

letin on the 

nm pages 


the rest! 





121 Heavy-Duty Fans Bulletin 
MD-102, 24 pp, explains the construction 
operations, and specifications of a rugged 
line of fans designed for heavy industrial 
and commercial installations. Describes 
in word and picture detail, the 
applications of this line of aerodynamically 
designed packaged direct drive unite and 
V-belt fans. Features performance data, as 
well as dimensions, drawings and practical 
applications. Chicago Blower Corp 


mp red ifie 





VALVES, PIPING, FITTINGS et wa handy, on-the-job reference for mission products and their uses in elevat- 
122 ill types of welding with manufacturer's ing and conveying machinery. Descriptive 
. Materials For Main Steam = glectrodes and gas rods, It tells what rod information with drawings and tables o 
Piping I ed ‘The Plastic D i to use for the job, how to use the rod, dimensions covers shaft collars, coupling 
f Auster Piping Containing Welded what amperage to use, plus hardness and clutches, pillow blocks take-ups whee 
i ’ ; qt 
1200 | his lbepp chemical content of the rod. Also includes hubs, gears, holdbacks, chains and sprocket 
gation wo » cause-and-solution trouble chart, table wheels The Jeff re Mig Co 
‘ steel hardness numbers, and a rod com 
oe ru ve parison chart. Marquette Mfg. Co., Ine 140 For Power Transmission 
nd 5 nies Bulletin A-646A, 8 pp, contains data on 
o welded joi 131° Hard Surfa ing Electrodes company’s power transmission machinery 
quipment ¢ \ line of electrodes suited to hundreds of including sheaves, sprockets, bushings 
hard surfacing —— itions are described conveyor pulleys, couplings, speed reduc 
123 Automatic Valves Condensed — in 20-pp Catalog HS-56. Important infor- ers, clutches, bearings, take-ups, V-belts 
Catalog P & H-57, 12 features con mation is also furnished on how to decrease collars, and steel transmission pulleys. One 
covering main  porosit cracking, penetration and weld page is devoted to Flexidyne, a dry fluid 
1d construction metal dilution with these low hydrogen drive and its advantages. Dodge Mig. Co 
Hong iheation tables tor electrodes, Physical and chemical proper 
ore (cu ‘ V illustrates ce ties of typi al deposits for 16 electrodes 141 Oilless Bearings — Catalog 240 
ine “ive mlectior harted. Metal & Thermit ¢ orp 24 pp includes specifications, sizes, and 
W, ¢ ive Mig. Corp operating characteristics of standard con 
veyor roll bearings as well as self-sealing 
Control Valves julletin HBG BOILERS, HEAT EXCHANGERS free draining and conical bearings for use 
lemeribe r-OD ted Saunce ‘ rs a ty 4 { . s N 
» ~ —— 132 Automatic Boilers — Bulletin °" V8" co eat cree aa oe 
po alve (sives construction 4K (CS contaminating and ibrasion resistant 
1245, 24 pp, details advantages of com 
ind operating f in Also screw conveyor hanger bearings are detailed 
. pany ® packaged automat boilers which 
precduact ming ¢ ari ng fle , in a section which includes installation and 
provide low-cost eteam for heating and — 1 
onell ' onoflow Cory dimensional data. Tables covering speed 
processing Illustrations of both oil and gas 
hired nite are included ale ng with details and load values tolerances, and clearances 
P . . . - , - ‘ . . ruto Oilless B r 
125 Valves, mngeeaiae ome S| m components. Features, tabulated dimen included, Argut« ill Bearing ) 
italog « pre ire reducing am egu , veight irs ? 
ions, weights and ratings for the various 
lating | k pre ire and control n tel ure aivem. Orr & Dembowes In 142 Bearing Manual — Included in 
en ~ l , = 
differential regulat the 8&pp 15th edition of company’s gen 
ombinatior 133 Fwo-Drum Boilers — Bulletin eral catalog and engineering manual is a 
Provide ‘ 9 section correlating anti-friction Bearing 
S-58, 12 pp, describes company's two 
KiViniE drum bonlers which yrovide high capacity Manufacturers Ass a terminolog with 
ition onatructior u in a compact desigt "that ive — and company’s designs. Other sections deal 
j 0 iad design Mf ” Space ft 
Includes « imples « com inatallation and mainte mle enst with selection of ball thrust bearings: cal 
mowers ix foti i J Y SLs 
tems. A. W. Cash Co Delineates improved features and give culating thrust load capacities for an 
‘ i . over m § _ 
I apeed; effect of parallelism and flatness 
design, construction and application infor 
126 Plumbing, Heating Valves mation. Lerie Cit Iron Works fits and tolerances; formulas for calculat 
fulletin PH5S, 16 pp, explains valve re ing thrust loads for various gear drives 
quirements of plumbing and heating 134 On Heat Exchangers — One of ~ and pur ayer | me “nate 5 grease 
tem is how companys valve ' two 6-pp bulletins, Th-1, on company’s selection guide ; an iandling of bearings 
the requirement nd = show typi heat exchangers and heat recovery equip Complete specifications are given on manu 


Among val deacribes moan daaccthen a hank teendere melee fae | "ROUREES basic products, including ball 
thrust bearings, washers and retainers 


mounted radial bearing units, roller bear 
ings. Aetna Ball & Roller Bearing Co 


pan suitom 


ar 


uum radiator venting ’ itilizing heat contained in waste process 
md hot water tem . i liqguids in the textile industry. The other 
THE Xe chet valve How control ! bulletin, Hk-l, covers removable tube 


other The Dole Valve Co xen" r late : 
pon on Bs ‘s | oy Se _ oe Te 143 Dry Fluid Drive Bulletin A-654 
127 Plug Valve Lubrication describes a larger size Flexidyne drive and 
teen-pp Seetion 5A of Reference Book 3! 135 Heat Exchanger Costs — This coupling, and includes photos, drawings 
gives lubricant recommendations fi ' 20-pp catalog contains design and cost and tables listing various motor sizes with 
OOO) service onditions to br comparison data on heat exchangers using 
ited plug ‘ ean timer » show company's integral low-finned tubing. Pre 
ibricated pug ¥ ’ ‘ ore hitting ents an analysis of the comparable costa 


which this dry fluid drive may be used 
Specifies recommended flow charges lor 
horsepower ratings at various motor 
speeds and gives other engineering data 


iitomat lubnmeator lube it 4 vwetwe ) com s » § 
‘ nati ibrien j rt } veen plain mdenser tube and low Dodge Mfg. Corp 


Pelle how to select and order | on finned shell and tube exchanger. Wolver- 
tead Valve Mig. Co me tube ( umet ¢ eck ( . 1 
. rut un wumet & Hecia, In 144 Flexible Couplings — Included 


128 Rigid PVC Pipe illetin 557 7 
12 | 


in &pp Catalog 7 is information on com 
2.00 entalen. deserves semaler ond hinh WATER TREATING pany ’s new taper-bushed flexible coupling 
vi ~ ‘ “ sid ther. Charts show horsepower ratings, dimen 
ebloride ‘sie, tos i table “y om ‘olen 1 37 Carryover Solution Teechni- sions, maximum rpm and other engineering 
wvailable, specific chemical pplication i! Paper 136, is a case history of carryover data pertinent to s¢ lection of correct 
hvsical properties. te erature facto it a paper plant It points up tact that coupling Diamond Chain Co., Ine 
ee peer 2 apna, physical condition of a boiler is also impor 
for various working gemrganad 1 4p tant when steam conductivity goes up 


— und thermal ¢ > spemganer i Flow chart tetz Laboratories, In DUST CONTROL 


138 « cooling Water Treatment - 145 For Dust Control — Sixteen pp 

Plastics In 'D ~ Bulletin 274B describes company’s Type 
Fechnical I per 137, 6 pp, discusses prob- ’ 

W Roto-Clone, a dynamic precipitator 

129 ‘ ' lems of corrosion and tower wood deterio- 

PVC Fittings, Flanges Pech ration encountered in recirculation cooling 

nical data nd installation information on water systems. Tells how concurrent pres- 

nphasticizes pot) vinyl chionde pipe gre ence of these problems in one plant resulted 

provided in this 24-pp booklet, Al "ore in plugging of heat exchanger tubes and in 

mprercntne ation lor threaded nd a high metal loas throughout svetem. Describes 

types of PVE area valves and flanges treatment undertaken both to minimize 

normal ina high impact material attack of wood and to prevent corrosion 


installation instructions, pipe character 


istics and application ire given Alpha 


Discusses its operation, covering various 
arrangements, Explains unit's distinguish 
ing feature addition of a water spray to 
basic principle of dynamic precipitations 
Also included are wiring eos wei 
formance tables, exploded view of shaft 
assembly, water supply rate tables, ship 
Contains pressure-temperature ch Rete Taheavatorten fan ping and operating weights other data 
chemical resistance tables, support American Air Filter Co., Inc 
4 | 


formuln Tub ins Plastics, Ine : 
146 For Wet-Type Collectors — 
MECHANICAL Hard deposits, congestion and corrosion 


greatly decrease efficiency of wet-type 


WELDING POWER TRANSMISSION dust collectors and necessitate frequent 
130 Welding Guide Now in it 139 Transmission Products — Cat cleanouts. Bulletin WDC shows how 


fifth printing, this 40 pp pocket-size boo ilog O14, 8S pp, features company’s trans proper water treatment will reduce thes« 


NEERIN( 





call KE for plant expansion or new facilities 


made KE a major builder of power facilities 


Faster construction, more efficient 


operation, lower costs 
benefits Kaiser Engineers’ ingenuity has 
brought to power projects ranging from 


these are 


America’s largest dam to power 
installations for industrial plants 


Experienced KE engineers can take your 
power idea from a gleam in your eye 
through start-up—from economic analysis 

through operator training 





Whether your future power needs ar 


thermal or nuclear, call KE. Let KE’'s 


A 475,000 KW power generating facility ingenuity produce real time and money 
engineered and built by KE savings for you 


ae KAISER ENGINEERS engineers-contractors 
tie 4 Contracting since 1914 


Kaiser Engineers Division of Henry J. Kaiser Company + Oakiand 12, California + New York, Pittsburgh 
Washington, 0.C., Buenos Aires, Calcutta, Dusseldorf, Montreal, Sydney, Tokyo 
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ee rf | | faults and promote peak efficienc The 
SOLVE your ' North American Mogul! Products Co 

147 Air Distributing Units — Ele 

PROBLEMS of | | tronic au cleaner sections for company s 

air distributing units are described in this 

Ulustrated bulletin. Three dimensional 

‘ view of component parts folds out to reveal 

lan section cooling section heating coil 


ind precipitron, along with dese riptive de- 
tails on each Westinghouse electric ¢ orp 


; 148 Por Air Cleaning — Company's 

WATER new Precipitron models PA and PI ill 
cleaning equipment are discussed in S-pp 

Bulletin B-1460, Contains pictures, de 


STEAM scriptive text and capacity-dimension 
onstruction tea 


charts. Advantages and « 
and FUEL re ca tg, rea 
TREATMENT ase 


149 Electrical Steel Data tey 
Blue Data Sheet (1 dition 6 20 pp, gives 


Economically! Dependably! detailed information on company's Ele 


trical Steel 4750, an iron-nickel steel 


with Typical physical, mechanical and magnetic 


properties are given, and 16 graphs in 
150 Resistor Alloy light-pp Cat 
alog M 5 i N cle SCcTIDes in i proved 
To preserve your equipment and to keep cannes nickel resistance allo down loped 
it operating continuously, efficiently, for use on “cold” resistor applications in 
and economically, is the purpose and electronic devices, precision instruments 
end result of the use specialized and similar ipparatus where mechanical 
Western formulas and the individual stability and a known low coefficient of 
technical service that goes with them. resistance are required (Contains com 
Whether your problem is scale or pitting ped pray itions and price Fo mere 
in your boilers—corrosion in your steam ie + = —- wm of ~ nee sy - 
A vi a Cn Loies ZIVIN ONMs-per-loo ine ect 
and condensate lines—scale, corrosion nepocund. Meshine Sife Ce 
or algae growth in your cooling woter 


T 
WESTERN COOLING WATER TREATMEN system—sludge in your fuel oll supply— 


and ALGAECIUE 
soot in combustion areas—or any other 
problem related to your use of water, COAL HANDLING 
ANTI-FOAMS for BOILER WATER steam or fuel—it can be solved by 151° Bulk Storage BCR Aid T. 
Western Chemical Company. That is tae I ik chistes tn hein diieee 
WESTO POTABLE WATER TREATMENT gup Matikess ond has bedn fer ever — yt aan yt a ulk-storag 
WESTERN SWEET WATER TREATMENT 65 years. otlier bulk solids from bins without arch 
From this one source you can get the ing, ratholing, or funneling. Cross-sectional 
WESTO BRINE TREATMENT benefit of long experience, combined one! mM * ine 
WESTERN FUEL OIL SLUDGE DISPERSANT with the most advanced technical tesearch, tn 
methods, to save you the cost of re- 
WESTERN SOOT REMOVER pairs, replacements, and service in- 152 Gre | 
terruptions. ; reversible “double-action”’ hammermill 
WESTERN LIGHTNING SCALE REMOVERS, ure stressed in &-pp illustrated Bulletin 
726. Also dese bn rotating ig and sw iv 
WESTERN ALUMINA No. 45 COAGULANT RELY ON WESTERN. SC cieeliy aleelioses ter Reaeaieell eames tae 


larger coal or when a coarse size product is 


it unloads coal or 


Coal Crushers Advantages o 


wanted, and rigid hammer coal crushers 
ONE Source ° for economical handling of frozen coal at 
7 z the hopper. Williams Patent Crusher and 
for Complete Technical Information = Plverzer Co., In: 
In the series of Western Technical Bulletins you will 
find the story behind your particular problem — its 
causes and prevention. Without obligation, take CORROSION PROTECTION 
advantage of this opportunity which can lead to defic | 153 On Cathodic Protection This 
nite savings in both costs and headaches. Write 16-pp handbook covers the fundamentals 
today for complete information applications and economics of cathodis 
protection Among subjects treated are 
Send TODAY for FREE Literature field measurements, condensers and heat 
exchange rs underground pipe ines, marine 
: equipment protection Drawings photos 
WESTERN CHEMICAL CO., 717 Washington St., Kansas City 5, Mo. and graphs supplement text. The Dow 
| am particularly interested in the chemical treatment of; Chemical Co 
: P 154 Solving Corrosion Problems — 
Please send me complete information Documented case histories of the use of 
pol ethylene as a chemically inert re plac ‘ 
cae ment for metal, rubber and other anti 
FIRM corrosion materials highlight this 19-pp 
booklet. Describes successful solutions to 
ADDRESS troublesome corrosion problems and gives 
actual savings effected on installation and 
maintenance costs. Mechanical, thermal 


city 
and electrical properties of Argo-170 
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OTHER VOGT PRODUCTS 


Drop Forged Steel Valves, 
Fittings and Flanges — 
Petroleum Refinery and 

Chemical Plant Equipment 

Heat Exchangers 
Ice Making and 
Refrigerating Equipment 


STEAM GENERATORS 





{7 SUNTIDE REFINING COMPANY 


Above: Cross Section showing 
arrangement of steam and 
water drums, tubes, baffles, 
ond furnace 


Viola, Texas 





a ae 
(SUNTIDE) 





EFFICIENCY AND 
ECONOMY PROVED 


BY FIRST 3 UNITS... 
2 MORE ADDED! 


Principle Data Each Unit 


@ 85,000 pounds steam per hour capacity, 
designed for 500 Ibs. S.W.P. and 625° F. 
total temperature. 

® Water cooled furnace. 

® Burners for Gas and Oil fuel. 


Vogt offers a complete line of custom built 
and package type steam generators, Available 
in bent tube and straight tube designs for 
solid, liquid, or gaseous fuels burned singly 
or in combination. 


Write for bulletins, Dept. 24A- BPE 


HENRY VOGT MACHINE CO. 
Box 1918, Louisville 1, Kentucky 


SALES OFFICES: New York, Chicago, Clevelond, Dolias, Philadelphic, $1. Louis, 


Charleston, W. Va., Cincinnati 
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polyethylene are presented in tabulated 
form and a list of applications provided 
Argo Plastic Products Co 


If you have 155 Corrosion-Resistant Seals — 


Kight-pp Bulletin 938 describes corrosion- 


resistant seals and stuffing boxes for K, 

ig PIPES P, and R series vessels, stressing their 
: interchangeability. Discusses five condi- 

tions to be considered in selecting best 

between agitator 


trom'2'to12’I.D | Sse 
~ * and top of reactor 1 Pflaudler Co 
oie ; és 
, i ; 
t { .. . Outstanding Among 
you can ean , This Month's Catalogs 
thoroughl y | : iin 02 B PHOTA, 4 pp, deneribon thee 


principle types of hydraulic turbines 
including some large installations in 
each category with cross sections and 
other engineering information. Illus- 
trated reference is made to such projects 
as Kemano, Noxon Rapids, Shepaug, 
St. Lawrence, and Hiwassee. A section 
on the reversible pump-turbine, a major 
contribution to water power develop- 
ment, and on impulse turbines, includ- 
ing vertical multi-jet units, is also 
given. Allis-Chalmers Mig. Co 





157 Power Reactor Systems — 
Bulletin GER-1384, 28 pp, reviews 
reactor systems for producing commer- 
cially useful electricity from nuclear 
energy. Basic functions of the nuclear 
power reactor system are covered and 
detailed information on various systems 
using water, gas, sodium and liquid-fuel 
as coolants is presented, profusely illus- 
trated with diagrams and drawings 
General Electric Co 


158 Drafting Timesavers 
Contained in this 40-pp booklet are 59 
shortcuts to speed drafting and com 
putation, offering new approaches to 
old problems. A section on calculating 
ideas give tips including ways of re- 
membering signs of tng functions, 
dividing a circle into parts, etc. Some 
drafting shortcuts are presented and an 
Rotojet Tube Cleaners, engineering data section gives practical 
driven by air, steam shorteuts to formulas. Also provided 
or water, are made are drawing board timesavers, includ- 
for straight or curved ing faster methods of determining gear 
tubes and pipes from inertia and interpolating between fam- 
a" to 12” 1.0. Send ily of curves. Frederick Post Co 


us your problem. 

159 Feedwater Heaters — Six 
teen-pp Bulletin 300 outlines use of 
feedwater heaters, their economies and 
design problems. Also discusses some 
present-day trends in  power-plant 
equipment Vertical and horizontal 
types of installation are described, as 
are six functional designs: straight con- 
densing; condensing and desuperheat- 
ing; condensing and short subcooling 
condensing and long subcooling; and 
condensing, desuperheating, and long 
subcooling. Types 8 and L heads are 
discussed. Also treated are tube joint 
fabricating methods and advantages of 
roller expanding and welding. The 
CGriscom-Russell Co 











OTHER EQUIPMENT 
ELLIOTT COMPANY — ROTO PLANT 160 Floor Gratings — Advantages 


DIVISION OF CARRIER CORPORATION and characteristics of three types of grat- 
Tube Cleaner Specialists Since 1910 ing construction are detailed in this 16-pp 
catalog. Various types of gratings are illus- 

trated and described, and safe load tables 


147 Sussex Avenue, Newark, N. J, ire included. Steel safety steps, aluminum 
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Varnish Problem Vanishes! 


Stop the formation of harmful varnish, sludge and carbon in your Diesels Dino, the Sinclair Dinosaur, says: 
and keep it stopped with Sinclair RUBILENE” Or RUBILENE HD, the high vis- 
cosity index oils proved by over 35 years in industrial Diesel applications. 
RUBILENE earns its reputation by its performance under continuous opera- free literature on 
tion and heavy loads. It fights deposits and gives better protection to cylin- RUBILENE I" 
ders, pistons, rings and other vital moving parts. Your Diesel stays on the 

job longer . . . service time is cut "way ‘way down. 


“Send now for 


Let RUBILENE help solve your lubrication problems. Regardless of the make 
of your Diesel, there’s a member of Sinclair's RUBILENE Or RUBILENE HD 
family that meets your requirements. Call your local Sinclair Representative 
for further information, or write for free literature to: Sinclair Refining 
Company, Technical Service Division, 600 Fifth Avenue, New York 20, 
N. Y. There's no obligation! 


RUBILENE’ OILS 
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--GLOBE OFFERS:-:- 


two new INTERCHANGEABLE trays 





for support of cables, wiring and tubing 


* Engineered for uniform design and 
easy installation 


* Steel or aluminum construction 


* Complete accessories for 
SPEEDIER Installation 


* No sharp edges to damage cables 
* Complete interchangeability 


Now, for the firat time 


cable trays, one a ladder type and the 


other a basket type 
INTERCHANGEABLY at 


given location, depending on the type 


and weight of the cables to be suspend 


ed. The 
can thus be used to the fullest extent 
Globetray 
for use where festooning is not a prob 
while Cable-Strut 


is intended for the support of communi 


lem 


cation wire 


These two cable tray 


two types of 
are available to be 
any 
iivantages of each type tray 
the ladder type, is intended 


the basket ty pe 
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instrument tubing and control cables in automation applications. 
have been thoroughly field tested in hundreds of 


large industrial installations, in new plant construction, in power plants, in 


modernization 
processes A new catalog 


stallation techniques 


Ask for your FREE copy today 


Distributors are to be found in all principal cities — 
consult the yellow pages in your phone book under 
“Gratings” or “Conduits” for the one nearest you. 


PRODUCTS DIVISION 


~~ yy 7 
Ghe GLOBE “Company MANUFACTURERS SINCE 1914 


4022 SOUTH PRINCETON 


AVENUE, 


CHICAGO 
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9, 


and for power distribution in all types of manufacturing 
just off the press, gives full information and in- 


ILLINOIS 


floor gratings, steel floor armor, steel road- 
way gratings, and sidewalk slabs are also 
covered. Borden Metal Products Co 


161 Industrial Hose Reels — This 
16-pp catalog describes company’s diversi- 
fied fine of hose reels for industrial appli- 
cations. Completely illustrated with photos 
and cutaway views, it provides detailed 
information on design and construction 
features, and contains tabulated specifica- 
tions. Standard reels described include 
those for handling of liquids and gases, 
cable reels, and reels for storage of rope 
and wire. Clifford B. Hannay & Son, Inc 


162 Residual Fuel Purification — 
This 20-pp technical report discusses the 
problems encountered and the progress 
made in developing improved methods and 
equipment for the continuous centrifugal 
purification of heavy residual oils for diesel 
engine fuel. Also describes operation of 
company’s self-cleaning recycle system 
which eliminates shut-downs for centrifuge 
bow! cleaning. The Sharples Corp 


| 

163 Storage Tank Heaters — Sup- 
| plement 202A, 8 pp, contains hook-ups of 
jelectric heaters and  heat-requirement 
|nomographs for storage tanks handling 
viscous fluids. Fluids covered include fuel 
oil, asphalt, road oils, molasses, tallow, 
|animal fats, sodium and sulphur. Hook-up 
| schematics and installation photos show 
|how heaters can be installed in storage 
| tanks of different sizes, types and services 
| Hynes Electric Heating Div Turbine 
| Equipment Co 

164 Stationary Diesels — Twelve 
| pp Bulletin 110 describes company’s sta- 
| tionary diesels, designed to provide low 
speed power for continuous, heavy-duty 
Includes product photos, illus- 
construction features, dimension 
and specifica- 
Div The 


service 
trated 
data, performance ¢ 
tions. White Diesel 
White Motor Co 


urves, 
engine 


165 Surface Condensers — General, 

}construction and operation features of 
company’s line of surface condensers are 
described in Bulletin M-571 A cutaway 
view shows component features. South 
western Engineering Co 





New and revised publications 
reviewed on these pages offer 
help on operating and mainte- 
nance problems. To order, use the 
handy Reader Service Cards pro- 
vided on pages 131 and 132. 











| 166 Safety Equipment — Catalog 
110, 48 pp, presents company’s entire line 
of safety equipment in easy-to-use 
buyers’-guide arrangement. Catalog in- 
| cludes all types of protective equipment 

| from a small dust mask to a large 
| barrel lifter. Profusely illustrated, it gives 
specifications and recommended 
| grouped according to function for conven- 
rence. General Scientific Equipment Co 


an 


use 


167 Fastener Sealant — Technical 
Report 5, 12 pp, tells how to lock threaded 
fasteners with Loctite sealant. Selection 
of grade is outlined and specific uses and 
methods of application are documented 
for studs, screws, nuts, and other threaded 
| products. Techniques for sealing and sol- 
dering sleeve joints are covered, as well as 
formulas for torque determination under 
varying conditions, and physical properties 
of the material. American Sealants Co 
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CONSOLIDATED “ELECTROMATIC" RELIEF VALVE 


ee @ Se a) @ SST ee 4 
©) tm) ©) ad 8 od | Ye ANC i 


IN H-P, H-T BOILER START-UPS 


do not affect valve operation. A constant maxi- 


The Electromatic is an automatic relief valve 
is maintained on the 


widely used to purge superheaters to obtain mum pressure output 
faster start-ups or to serve as a superheater superheaters 

urge vent valve. It greatly minimizes the pos- 
ibility of burning out the superheater ele- The Electromatic is the ideal auxiliary valve 
for steam generating plants with pressures to 
3000 psi and temperatures to 1120” F. As an 
auxiliary, it becomes the “working” valve, 


saving “wear and tear” on the spring-loaded 


ments when firing up a cold steam generato! 
or a banked boiler: aves both fuel and pure 


wate! 


The valve is operated by a solenoid actuated 
safety valves and reducing substantially the 


chances of damage to other costly equipment 


At the same time power is conserved, plant ef- 


by a control station on the panelboard. Merely 
etting the switch provides automatic or man- 


ual service or cuts the valve out of operation 
ficiency is increased and less maintenance is 


required. The Consolidated Electromatic Relief 
Valve is available in 242”, 4”, 10” and 14” sizes. 
Get compiete specifications and operational 
details. Send for Bulletin 720. 


Pressures are relieved precisely within close 
limits with “quick as a wink” cyclic action 
The valve can be set for a differential as low 
as 1‘ between opening and closing pressures 


High superheat temperatures or other variables 
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The relationship of the various components in the Consolidated 
Electromatic Retief Vaive System is pictured here. The solenoid 
operated valve is usually mounted on the superheater outlet header 
the Controtier close to the boller, and the Control Station on the 


boiler control panelboard 











in Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


CONSOLIDATED SAFETY VALVES 


A product of MANNING, MAXWELL & MOORE, INC. srRatFoRD, CONN 

CONSOLIDATED SAFETY VALVES, ‘AMERICAN 
HANCOCK’ VALVES, Watertown, Mass. ‘CONSOLIDATED 
and Inglewood, Calif. “SHAW-BOX" AND 


MAKERS OF AMERICAN’ INDUSTRIAL INSTRUMENTS ASHCROFT GAUGES 
MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn 
SAFETY RELIEF VALVES, Tulsa, Okla. AIRCRAFT CONTROL PRODUCTS, Danbury, Conn 
LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, Muskegon, Mich 
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Hall Industrial Water Report 


VOLUME 5 


Waste Is Waste 


OCTOBER 1957 


In some cases, waste water is truly just “waste’’ and must be disposed 
of in the least costly manner; in others, waste water may contain 
valuable materials, so that failure to recover these before discarding 
the water is ‘“‘waste”’ in a different sense. 

Specialized knowledge and experience are necessary to search effec 
tively for the economical changes which can be made in a plant to 
minimize loss of valuable materials, to confine pollution to the smallest 
volume of waste water, to decide what treating procedures should be 
used and what control should be exercised. Hall staff engineers and 
industry specialists have the training and experience required and are 


ready to tackle your problems. 


Who Muddied the Waters 


A mid-western tire plant wished to 
reduce or eliminate pollution of waste 
water. As a first step, a plant survey 
was made by Hall Staff Engineer 
E. G. Paulson. 

This survey narrowed the major 
source of waste water contamination 
to several plant operations. The next 
step involved gauging, sampling and 
analytical work on the plant effluent 
and on inplant waters. This estab- 
lished that the primary contaminant 
was suspended solids, presumably 
from a process where clay slurry was 
sprayed on an intermediate product. 
However, material balance calcula- 
tions disclosed a major discrepancy 
between estimated clay pollution 
and actual suspended solids concen- 
tration of the waste water. 

The third step was a resurvey to 
definitely identify the suspended 
solids as clay and to confirm the 
high concentration in the waste 
water. The outcome was that the 
suspended material was almost all 
clay, that clay was used in only one 
section of the plant and that the 
amount of clay getting into the plant 
effluent was greater than had been 
estimated. 


This case is a good example of 


how stepwise approach to a pollu- 
tion problem can pay dividends. 
Plant engineers and Hall personnel 
changed the process for applying 
the clay slurry and another survey 
showed that the pollution loading 
was reduced by more than 85 per- 
cent. The cost of making the changes 
will be recovered in 18 months by 
the saving in process material. 


Whittling Away at Waste 


More than ten years ago an eastern 
detinning plant contracted with Hall 
Laboratories for a long-range pro- 
gram to eliminate objectionable con 
tamination of waste water in the 
most economical and satisfactory 
manner. 

Initial studies on the sanitary and 
process water systems were made to 
determine the pollution load. One of 
the first results was segregation of 
the sanitary sewage and its discharge 
to a municipal sewage system. 

The remaining waste water came 
from seven different locations in the 
plant. 

Continuing study showed three 
streams to be uncontaminated and 
one stream to be contaminated only 
periodically. Investigation was ex 
tended to determine whether water 
could be recycled and whether the 
volume of polluted water could be 
decreased. 

After inplant changes were made 
to segregate uncontaminated water 
from polluted water, there remained 
three polluted streams, one flowing 
rinse and two batch dumps. Joint 
efforts of the plant’s research depart- 
ment and Hall Laboratories resulted 
in development of methods for treat 
ing the contaminated waters. An 
economic study showed that with 
properly designed treating equip 
ment almost $400 per day could be 
saved by recovery of valuable ma- 
terials. This was over and above the 
operating cost and depreciation on 
the new equipment. 

A more efficient reclamation proc- 
ess eliminated two of the three pol- 


NUMBER 5 


luted streams and left one very 
heavily contaminated batch dump 
With only one poliuted water stream 
requiring treatment and with the 
method of treatment already de- 
termined, the problem has been 
whittled down to a simple answer. 
This is an excellent example of what 
can be accomplished by cooperation 
between plant personnel and Hall 
engineers. 


From Shortage to Abundance 


An eastern electrical products 
manufacturer faced a serious water 
supply problem. Expanding opera 
tions required more water. The two 
supply sources, plant wells and city 
water, were inadequate. The wells 
were already being pumped to the 
limit of their capacity and the city 
wanted to supply less water because 
of increased domestic requirements 

Hall staff engineers were called in 
to survey the water situation. They 
found that city water consumption 
could be reduced 40 percent by re 
use and modification of water use 
in manufacturing processes. They 
discovered also that because of the 
long time required to regain maxi 
mum pumping capacity after shut 
ting down, the plant operators were 
running the well pumps continuously, 
sending much water to waste during 
non-working shifts. 

Two recommendations were made 
One involved the changes necessary 
to reduce city water consumption 
and the other was to install storage 
tanks to collect the well water being 

yasted. The estimated water saving 
was close to 500,000 gallons per day 


Industrial Water Problems 
Require Special Handling 


There are no “stock answera’’ to 
industrial water problems. For in- 
formation write, wire or call Hall 
Laboratories, Division of Hagan 
Chemicals & Controls, Inc., Hagan 
Building, Pittsburgh 30, Pa. 


Water is your industry's most im- 
portant raw material. Use it wisely. 


Hall Laboratories —Consultants on Procurement, Treatment, Use and Disposal of Industrial Water 
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Latest unit for Burlington Station, year of sustained performance, proved 
Public Service Electric & Gas Company that natural circulation boilers can 
has a-capacity of 1,350,000 Ib of operate easily with drum design pres- 
steam per hr. Comprehensive circula- sures of 2800 psi, for throttle con- 
tion tests on this unit, plus more than a ditions over 2400 psi. 


B&W NATURAL CIRCULATION BOILERS ABOVE 2600 PSI DESIGN PRESSURE 





DES. PRESS.) THROTTLE REHEAT 
psi TEMP. F . 


NAME OF UTILITY. STATION | Ree __| PRESS. psi 


2650 | 2335 
2350 
2350 
2400 
2400 
2400 
2400 
2400 

2400 | 
2400 

2400 





“Indiana & Michigan Electric Co. Twin Branch — 
Public Service Electric & Gas Co. | Burlington ded il 
Public Service Electric & Gas Co. Linden 

| Southern California Edison Co. Huntington Beach 
Y Virginie Electric & Power Co. treme —t—t a 
| International General Electric Company Chibe 


| Memphis Light, Gas & Water Div. T Thos. H. Alien | 


Detroit Edison Ceo. ~ | $t, Clair P 
| Virginia Electric & Power Co. mi “Portsmouth — Sie 
| Southern California Edison Co. Mandalay 

Pacific Gas & Electric Co. Pittsburg 


TOTAL CAPACITY SERVED 
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If You 
Are Considering... 


2400 PSI THROTTLE CONDITIONS 


You'll Want to 
Investigate BaW’s 
Unique Experience 


There’s a reason why so many progressive utility 
companies and their engineers, thinking of turbine 
throttle conditions of 2400 psi, have turned to 
B&W. It is the unique record of performance of 
B&W high pressure natural circulation boilers. 


Simplicity of installation and operation has been 
brought to high pressure steam generation by B&W 
natural circulation boilers. They have lower oper- 
ating costs because no machinery requiring power 
and maintenance is needed for circulation. 


Long range cperating experience — since 1939 — 
has been gained with natural circulation high pres- 
sure boilers operating above 2000 psi. Operators’ 
success with natural circulation boilers is due to the 
B&W Cyclone Steam Separator, and a design which 
makes liberal use of outside downcomer od riser 
and provides proper balance of makeup and riser 
tubes. 

Clean turbines are an extra plus value. Cyclone | 


Steam Separators not only maintain good circula- 
tion, but, used with Steam Washers, they maintain 


exceptionally clean turbines. At one plant, where a G0 


B&W Radiant Boiler has been on the line con- 
stantly for a year, the turbine manufacturer reports 
that the turbine is the cleanest high pressure unit his 
engineers have ever seen. And tubes in the high duty 
part of the furnace are as clean internally as the 
day they were installed. 

B&W first designed natural circulation boilers for 
operation at drum pressures over 2000 psi nearly 
20 years ago. Today 86 B&W natural circulation 
boilers with these high design pressures are in 
operation and 52 more are being built. 


The Babcock & Wilcox Company, Boiler Division, 


161 East 42nd Street, New York 17, N.Y. 
O-845-C$ 


ws Se 


 BABCO : 
| PeneeEE |& 


| BOILER 
¢ DIVISION 


i dle 0 
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IMPROVED BLOWER NOZZLE an 


more important features of the 


* 


Series 300 IK 


LONG RETRACTING BLOWER 


This improved nozzle provides more available clean- 
ing energy per pound of steam or compressed air. A 
modified venturi, it is the result of extensive research 
during which more than 50 contours were tested. 

The positively-controlled, close helical cleaning pat 
tern assures optimum coverage of the heating surface. 


IMPROVED DIAMOND NOZZLE 


SIMPLE VENTURI NOZZLE 


Return travel path is exactly intermediate to forward 
travel path... resulting in a positive nozzle sweep 





every inch. 

These features are two of many reasons why the 
Diamond Series 300 IK Blower does a better and 
more economical job of cleaning surfaces which re- 

quire a long retracting blower. Other ad- 
vantages are listed at the bottom of the 
opposite page. Ask the nearest Diamond 
office for Bulletin 2111AB which will tell you 
much more about the new Series 300 IK. 


Improved Diamond Type “A” Nozzle has low 
approach velocity for optimum nozzle per- 
formance (see curves below). It provides 
greatest impact for any given blowing pres- 
sure... means greater effectiveness and 


economy. 


imProveno 
DIAMOND 
wOzZLe 





RANGE-FOR FIXED IMPACT PRESSURE 


, IND simrce 
a vaenruRm 


a nozzLe 








\ BLOWING MEDIUM HOREEPOWER .....:..- 


Note the greater blowing range of the improved Dia- 
mond Nozzle when compared with a simple venturi 
nozzle under identical test conditions. 


POWER ENGINEERING 





IMPROVED conn PATTERN 


A nozzle sweep 
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Nozzle-sweep-every-inch blowing pattern 
assures COMPLETE coverage 
of ALL surface EVERY time 


OTHER YANTAGES 
OF SERIES 300 IK BLOWERS 


Backbone and Protective Cover 
© Front End Single-Motor Drive 


D } A BA i @ ] Ni D Compact, Accessible Electric Power and 


Control Terminal Facilities 


P G& WwW E R © Positive Gear Carriage Drive 


Poppet Valve with Adjustable Pressure 


SPECIALTY (| °c 


Positive Mechanically Operated Valve 


Cc °o 4 oe i @ ] a AT i  @ ] N Single Point Outboard Suspension 


Oversize Lance (Step-Tapered for Extra 


LANCASTER, OHIO Long Travel) 


Auxiliary Carriages for Extra Long Trevel 
Designed for Quick, Easy Servicing 


# No other blower gives you all these advantages, 
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“We avoided costly 
service calls and saved 
our customers irritating 


shutdowns .. by equipping 
welders we sold with 


Fusetron Fuses”.... 
Frank Rorinek, owner 


SUN RAY ELECTRIC COMPANY 
CHICAGO, ILL. 








Wr. Korineh continues... 


“About a year ago my motor re- 
wind shop bought 62 welders for 
resale from a surplus dealer. 


“They were 300 ampere arc 

welders, with the A.C. motor di- 
rectly connected to a 300 ampere 
D.C. generator. The motor has a 
speed of 3500 R.P.M. and a name- 
plate rating of 56 amperes at 220 
volts. 
“The welders were equipped 
with 60 amp., 250 volt fuse clips. 
However, when we ran the welders 
in the shop, we found that ordinary 
60 amp. fuses would blow on the 
starting current of the motor. 


“We then tried 60 ampere Fuse- 
tron dual-element fuses. They 
proved to hold the starting current 
and to give the needed protection 


to the motor and generator. 


“We are glad we had this exper- 
ience in our own shop and installed 
Fusetron fuses before selling the 
welders. Otherwise, we would have 
had a flock of costly unnecessary 
service calls and run the risk of 


losing customers. 


“As it happens, our customers 
are satisfied with the performance 
of the welders and we haven’t had 
a service call or complaint about 
needless fuse blows.” 


FUSETRON dual-element FUSES do more than eliminate needless blows. They give 
10 point protection not available with any other type of protective device. 


AND FUSETRON FUSES REMAIN SAFE THRU THE YEARS... 


.. + without maintenance and recalibration costs. 


Once properly installed, Fusetron fuses 
require no costly inspection time or 
maintenance necessary on mechanically 


operated devices. 


Dust, fumes, corrosion or age cannot 
prevent a Fusetron fuse from opening 
safely. There are no hinges, pivots or 
contacts to stick or slow down the opera- 


tion of the fuse on short-circuits 


When a Fusetron fuse does open to 
protect, and after the fault has been cor- 
rected—-the new Fusetron fuse you in- 
stall has been calibrated at the factory 
by engineers— it is a fuse as safe and de- 


pendable as the one that blew. 


DON'T RISK LOSSES! One needless 


shutdown . . . one lost motor... one destroyed 


switch or panel... one burned out solenoid. . 
may cost you far more than replacing every ordinary 
fuse with Fusetron dual-element fuses. Write for 


bulletin FIS 


For loads above 600 amps.—Use BUSS Hi- 
Cap Fuses to coordinate your electrical circuits. 

On 600 volts or less, BUSS Hi-Cap fuses have 
on interrupting capacity sufficient to handle any 
fault current regardless of system growth. 

They can be coordinated with Fusetron fuses on 
feeder and branch circuits to limit fault ovtages to 


circuits of origin. Write for bulletin HCS. 


Bussmann Mfg. Division 
McGraw-Edison Co 
University at Jefferson, St. Lovis 7, Mo. 


Play Safe! Install Fusetron dual-element fuses and 
BUSS Hi-Cap Fuses throughout entire Electrical System! 
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GENERATORS 


2,000,000 Wn. 


PHILADELPHIA REFINERY 


@ Another major oil company, Gulf Oil Corporation, liked what they got and came back 
for more Erie City Steam Generators. In 1951, three 300,000 #/hr. units; in 1953, one 
400,000 unit; and in 1956, two 400,000 units — all Erie City 2-drums for outdoor service. 
The huge Philadelphia Refinery is an entity unto itself, specifically designed to produce 
and package Gulf’s broad line of high quality petroleum products. Everything about 
this Gulf operation is tremendous, including some of the world’s largest crude 
Distillation and Catalytic Cracking units. The big Gulf ‘“‘Cat’’ alone uses 400,000 Ibs. 
of steam per hour. 
Erie City works closely with scores of refineries and petrochemical plants to meet 
exacting steam specifications. We design and manufacture a complete line of power and 
waste heat boilers, air heaters, economizers, superheaters, and all types of firing 
equipment and, therefore, will assume full responsibility for your steam requirements. 


At no obligation, investigate Erie City for your plant. Write for Catalog SB-503J. 


195] 


3— Erie City 300,000 */ hr. Steam Generators 


1953 


1— Erie City 400,000 * / hr. Steam Generator 


1950 


2—Erie City 400,000 * / hr. Steam Generators 


BP 
' fom 
You can depend on Erte City for sound engineering 
RIE CITY IRON WORKS: 2: 72. 


STEAM GENERATORS © SUPERHEATERS * ECONOMIZERS © AIR PREHEATERS 
UNDERFEED AND SPREADER STOKERS © PULVERIZERS 
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Look at all three 


\ new steam station design approach is bringing higher 
efficiencies, lower costs, and greater reliability. in this 
approach, only three basic functions are considered: (1) 
Steam Generating, (2) Electric Generating. (83) Fluid Han 
dling. Station requirements are first analyzed in terms of 
the over-all job performed by each of these groups rather 
than by each individual piece of equipment 

Many of the benefits of this approach occur in the Fluid 





Handling Group. Here coordination and integration of the 
wide variety of equipment used can often effect substantial 
improvement in over-all operation. As steam temperatures 


and pressures go up, there are increased demands on the 
fluid handling function. Plant reliability often depends on 
the effect of one component of the fluid handling group on 
another during operational transients, either planned or of 
emergency nature. The solution is coordinated equipment 
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for power 


selection, engineering and design 


know-how and experience \ 


cycles can help olve 


And Worthington’s “sys- 
with modern complex plant 
your fluid handling problems 


tem” 


System-wise experience As the manufacturer of all 


major components of the Fluid Handling Group, Wor- 


thington has a reservoir of experience and knowledge that 
n be of benefit to you. To put this “ 


system-wise” experi- 
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CONSTRUCTION NEWS 


Ariz. alt River Project Agricultural Improve 

pwer Diatrict Maricopa Count Ariz., has arranged 
to total about $5,000,000 
connection with 1957 expansion 
tlong with construction of company’s 
Station scheduled for 
$25,000,000. Plant when completed 
of 200 000) kw 
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financing through the ule 


ment 
hond Imei 


wornia to tn miin 


majorit ol pre 
ind improvemer 
Aqua Fra Power 
1058 estimated cost of 


vill hh 


progran 


new completion in lat 


‘ mu 
iwarded a contract 
engineer and super 
steam-electric generating 
und $7,000,000 Prior to 
h ul I luor conduct 
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The pointed up the need 
truction will start thie fall and the 


Burbank, Calif. ity of Burbank ha 
o the Fluor ¢ orp lw Angeles, to design 
ime the tion of a 44,000-kw 
plant at a cost of between $6,000,000 
signing the contract, Burbank’s city council 
tere ve tud on the 


conatru 
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problema facing the communit surve 


or addition tpacit (or 
to be in operation by early 1959 
nd Pan 


Hall, are 
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San Francisco, Calif. f San 
‘ ion, Cut 


Francisco Count Public Utilities Commis 
iwrranging financing in the form of a bond issue in the 
$1) 300.000 


eleetrical power 


proceeds of which ill te wed to convert present 


‘tation to automat tem 

Klectric Co, Cass & Pampa sts 
announced plans for financing and has regis 
$15,000,000 bond and stock issue with 
twin financing will be used 
ind to help 
program 


Tampa, Fla I 
Pampa hla i 
teres 1 statement 
the Si Ne 

$22,000,000 in outetanding bani 

company's $23,776,000 1957 
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America 
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Pittsburgh, covering 


Massena, N. Y. Aluminum ¢ 
\leoa Bldg, Pitteburgh, Penna., h 
the Westinghouse electric Co 


ompany ol 


$4,000,000 in 
Equipment is to be used in a power 


livery ol approximately electrical equipment to 
company’s Massena plant 
conversion project as the plant changes over to high-voltags 
slternating current from the New York State Power Authority’s 
Niagara project. Alcoa at present uses direct current transmitted 
from plant’s own generators situated in a side channel of the 
St. Lawrence River 

New York, N. ¥Y. — Board of Higher Education, City of New 
York, 695 Park Ave, has announced plans for the reconstruction 
of boiler plant and electrical services in Compton Hall, Cit 
College. New work will cost an estimated $1,000,000 when com 
pleted. William H. Byrne is consulting engineer 


New York, N. ¥. — Consolidated Edison Co of New York 
Ine, 4 Irving Pl, has announced the purchase of a large parcel ol 
land including buildings on a plot comprising about 30,000 aq ft 
on which it proposes to construct a large major substation to 
provide for additional downtown New York City’s ever increasing 
power and electrical demand and future area requirements. New 
facility will be located at the southeast corner of West Broadway 
ind Frankiin St, with a frontage on Leonard St. Project now if 
ite planning stage will probably represent an investment o 
$500,000 


Syracuse, N. Y. — Niagara Mohawk Power Corp, 300 bri 
Bivd, West, has arranged financing through the sale of bond 
issue in the amount of $50,000,000, proceeds to be used in con 
nection with expansion and rebuilding program of company’s 
generating facilities, power substations, transmission lines and 
other miscellaneous corporate work 


Painesville, Ohio — City Council, City Hall, has announced 
plans for the installation of new boiler at municipal power plant 
Installation with auxiliary equipment when completed will cost 
an estimated $1,375,000. H talph Hadlow, Cleveland, Ohio, is 
consulting engineer 

Portland, Ore. Portland General Electric Co, 610 SW 
Broadway, has arranged financing in the amount of $30,000,000 
ind has concluded a eredit agreement with a seven-bank group 
Funds will be used to carry on construction program through the 
balance of this year and through 1958, estimated to be approxi 
mately $60,000,000. Work will include expansion of generating 
facilities, power substations, transmission lines and other work 

Huron, 8. D. Northwestern Public Service Co, has asked 
the F PC for permission to arrange financing in the form of bond 
in the amount of $1,500,000, proceeds of which will be used 
to pay off outstanding promissory notes dus 
pansion and improvement program, through 1957 


seule 
to company 8 ex 


Madison, 8S. D. — Kast River Electric Power Codéperative 
has announced plans for the installation of a 11,250-kw diesel 
plant improvements and transmission 
Company construct a l18-mile 69-kyv 
Minnehaha Count) Project when 
investment of $4,720,000. Ulteig 


generating substation 
facilities will 
34.5-kv line in 
completed will represent an 
engineering Corp, consulting engineers 


also and 


transmission 
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hemical (lo, Baytown 


Baytown, Tex. United Rubber & ¢ 
has authorized a major expansion program for the improvement 
ind modernization of synthetic rubber plant at Wooster, Tex 
Project reported to cost in excess of $15,000,000, will compris: 
several concrete and metal buildings with equipment and appur 

Expansion and improvement of company power plant 
ind transmission lines is - planned at a 
$100,000. Zimmerman Inc, consulting enginee: 


tenances 
rep wted cost ol 


Temple, Tex. — Scott & White Memorial Hospital c/o Dr 
’. M. Bassel, President of the Board of Trustees, has announced 
plans for the construction of new hospital facilities at southeast 
edge ot the city Project reported to be a multi-million dollar 
investment will include a $500,000 laundry plant and a $750,000 
power ind steam plant Hedrick & Stank 1200 T&P Bldg 
Fort Worth, Tex., architect and consulting engineer 

Levenworth, Wash. — Public Utility District No. 1 of 
Chelan County, Wenatchee, Wash., a Washington State publi 
utility district, has requested permission from the FPC for au 
thority to build a $38,600,000 power dam on a tributary of the 
Columbia River Company plans to build a 200-ft-high rock 
filled dam on the Wenatchee River, about five miles upstream 
from this city. Project when completed will generate 180,000 kw 
of electricity for sale to existing customers 

Seattle, Wash. — University of Washington, Seattle, 
swarded contract for erection of new steam generating unit 
cuxiliary equipment for $1,900,000 central boiler plant. Bout 
& Griffith, consulting engineers 
































PACKAGED STEAM by FW 


helps load more than 
7,000,000 gallons of oil 
in less than 3 months 


HEN U. S. refiners recently were required to 
Wan a sudden, extended demand from Europe 
for oil, one of the key points of supply was the Mag 
petco Terminal of Magnolia Petroleum Company. 
With storage capacity for some 4% million bbl of 
petroleum products, this southeastern Texas tank 
farm was a “natural” for emergency use as a crude 
oil outlet point — 7,000,000 gallons of crude oil 
were loaded in less than 3 months. 


The two Foster Wheeler Packaged Steam Gener- 
ators shown above not only met all the normal load 
requirements but demonstrated ample reserve ca- 
pacity for emergencies. They provided a reliable 
source of steam which was essential to operate the 


many large reciprocating pumps and to heat heav 
ier oil in the storage tanks to facilitate pumping. 


Chosen by Magnolia engineers to replace out- 
moded steam equipment at the terminal, the units 
are installed outdoors Casings are of all steel 
welded construction with weatherproof insulation 
over the drum ends. Each unit delivers 30,000 |b 
of steam per hour at 150 psi, Dimensions are: 
10’ x 28'”’ x 12’ high. 

FW Packaged Steam Generators are available in 
capacities from 10,000 to 62,500 lb/hr and pres- 
sures to 1300 psi. For complete information, send 
for Bulletin No. PG-55-3. Foster Wheeler Corpora 
tion, 165 Broadway, New York 6, N.Y. 


FOSTER (7) WHEELER 


NEW YORK ° LONDON °* 


PARIS ¢ ST. CATHARINES, ONT 
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>S—LEQuIPMENT NEWS 


1—ELECTRIC DRILL gives impact 

plus regular action 
The Uni-Drill is a selective action ‘'4-in 
electric drill designed to combine regular 
action and pneumatic type impact 
action for carbide masonry drilling 
Rated at 3 amp industrial for continuous 
service, the drill takes up to l-in. carbide 
masonry drill bits, Drill speed is 2500 


rpm; 1700 rpm under load. Weighing 
leas than 6 lb, the Uni-Drill is handy for 
scaffold and overhead work, and is said 
to require a 15-lb pressure to drill at a 
normal rate. Manufacturer reports that 
on tests this unit has drilled a '-in 
hole in 4-in. concrete in less than 30 sec. 

A selector control on the drill turns 
to release the internal impact cam, 
allowing it to float for conventional 
drill action in wood, steel and similar 
materials. The drill obtains impact ac 
tion by means of two cams and a 30-lb 
pre-loaded spring. Power developed is 
measured at 90,000 impact lb/min, ac 
cording to manufacturer. The drill has 
a standard Jacobs ‘4-in. chuck for 
carbon and high speed bits; adaptors 
are furnished for carbide masonry dritts 
Powers Tools Corp 


2—TRANSMITTING INSTRUMENT 
measures viscous fluid levels 
The Type 13 FA d/p Cell Transmitter 
is a differential pressure liquid level 
device which mounts directly on a tank 
nozzle to provide a simple method for 
measuring viscous or slurry-type liquids 
in open or closed vessels It operates on 
the force balance principle and is said 
to maintain calibrated accuracy over a 
wide range of ambient conditions. The 
level measuring element a silicone 
filled diaphragm capsule is assembled 
in a 3-in. flange for flush mounting on 
the side of a vessel. Head of liquid in 
the vessel applies force to the high 
pressure side of the capsule which is 
opposed by force on the low pressure 
The latter may be open to atmos 
yhere for measurement of open tank 
oval Or it may be connected by piping 
to top of a closed tank to balance out 
static pressure. Adjustable range sup- 
pression and elevation springs can be 
attached. The pneumatic output of the 
transmitter —— a 3-15 psi signal propor- 
tional to tank level will operate a 
remote indicator, recorder, or controller, 
it is noted; company says no auxiliary 
signal is needed. The Foxboro Co 
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Reader Service Cards on pages 
131-132 make it easy to get 
further information on any of 
these products. Just circle the 
item numbers of the products 
you want to know more about. 





3—LIQUID ADDITIVE reduces 
oll ash corrosion 
Barsad is announced as a liquid, oil- 
soluble chemical which may be added 
to Bunker C and other heavy fuels 
to make them less corrosive when burned 
in diesel engines, and gas turbines and 
under boilers. This corrosion occurs 
during the combustion process, it is 
pointed out, and is caused by the sulfur, 
vanadium, sodium and salt water pres- 
ent. With Barsad, more intimate contact 
between the additive and fuel is claimed 
possible. Its effectiveness in minimizing 
effects of oil-ash corrosion is explained 
in a technical article available to power 
engineers. R. 8S. Norris Associates 


4—COLORIMETRIC ANALYZERS 
for hardness, silica content 


Quantichem automatic analyzers are 
designed to continuously analyze water 
for total hardness or silica concentration. 
Each analysis is on a fixed time cycle 
with results recorded on a separate unit 
that may include alarms or control 
devices. Analyses are based on effects of 
silica or hardness-causing calcium and 
magnesium ions on specific reagents 
which change the amount of light a 
given volume of sample solution will 


absorb or transmit. The difference in 
amount of transmitted light through a 
zero cell and a test cell is measured 
photoelectrically, and because difference 
is proportional to concentration of silica 
or hardness, the instruments are cali- 
brated to read in units of concentration. 

Silica analyzer has a range of 0 to 0.05 
ppm. Standard ranges for total hardness 
analyzers are 0-3 and 0-5 ppm with a 


sensitivity of 0.03 and 0.05 ppm, respec- 
tively, calibrated as calcium carbonate. 
In effect, the analyzers are miniature 
laboratories which automatically per- 
form all steps of an analysis fromflush- 
ing of sample cells and calibration of 
photoelectric measuring circuit to meter- 
ing of reagents and recording of results 
When one analysis is completed, ana- 
lyzer starts testing a new sample. Each 
silica analysis takes 12 min while each 
hardness analysis takes 6 min. Water 
to be tested must be available at pres- 
sures above 10 psi and temperatures 
below 100 F. Milton Roy Co. 


5—LUG KIT permits adding 
sub-feeds to panelboards 
This sub-feed lug kit makes it possible 
to add sub-feeds to standand NQO 
circuit breaker lighting panelboards, 
company announces. It is available for 
both 160-amp and 200-amp main lug 
only panelboards and includes necessary 
parts to allow simple conversion of the 
standard merchandised panelboard. To- 
gether with the three-pole breaker, the 
sub-feed lug kit allows the majority of 
yanelboard problems to be solved from 
local distributor stocks. Square D Co 


6—PORTABLE TESTER for 

valves, other equipment 
This utility version of manufacturer's 
Porta-Tester weighs only 55 |b and is 
contained within a carrying case. It is 


suggested for at-the-site hydrostatic 
testing of valves, pressure vessels, pip 
ing, steam generators, pump cases, 
other process equipment, to pressures 
up to 3000 psi. The unit is only 18-by 
14-by-8 in. and is complete with four 
gages and 8 ft of hydraulic, flexible 
tubing that packages on the rear of the 
cover. The pump handle folds flat for 
storage in the case. The unit can be 
used with water or other hydraulic 
fluids. Farris Engineering Corp. 


7—VAPOR CONDENSERS have 

increased capacities 
Aero Vapor Condensers which replace 
barometric type condensers when needed 
to conserve water and to provide higher 
vacuum for evaporators are now avail- 
able in increased capacity models. The 
steam or vapor is condensed in tubes 
over which water is sprayed, removing 
heat by evaporation in a stream of air, 
conducting the heat outdoors. Air, or 
non-condensible gas, mixed with vapor 
or steam to be condensed, is removed 
by steam ejector nozzle or vacuum 
pump, and is separated from condensate 
»y specially designed screening baffle- 
tube in condensate drain. Purpose of 
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pipe with 


Crane’s skilled shopmen bend 17%" O.D. 
1970 lbs. at 


3%" wall. Pipe bend is for steam service 
1050 deg. F. 
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Pipe bend fabricated by Crane is being pickled as part 
of cleaning procedure. Pipe is chrome-moly ry 
2.539” wali thickness; 13.578" O.D. Unit weighs 9050 Ibs 
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Experienced Crane welders have welded the bend (see 
photo 1) to header. Pipe is 24% chrome, 1% moly, 
alloy steel. Unit shown weighed 15,000 Ibe 


Pipe shown at left also was shot-blasted. Combining 
pickling and shot-blasting assures maximum interior 
cleanliness 


Let CRANE fabricate your heavy-wall pipe 


Do your high pressure-high temperature piping specifi- 
cations call for bending and fabricating pipe of greater 
wall thicknesses than the maximums shown in Schedule 
160 thicknesses? 

Crane sheps for years have been processing heavy- 
wall pipe ranging in thicknesses up to 3.750’; in O.D. 
pipe sizes from 11.690” to 21.000"! 

Crane facilities include bending, welding, upsetting, 
machining, full furnace stress-relieving or heat treating, 


CRANE 


radiographic inspection, and thorough interior cleaning. 


All Crane roof for 
fastest service 


facilities are housed under one 
and controlled and operated under one 
responsibility. Thus, are assured of traditional 
Crane quality in materials, engineering supervision, 
and skilled shopmanship—that effect important econ- 
erection, operation, maintenance for 


you 


omies in and 
years to come 


For prompt consultation write to address below. 


FABRICATED PIPING 


VALVES © FITTINGS © PIPE © KITCHENS © PLUMBING © HEATING 
Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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apparatus is to achieve lower condensing 
temperature and more effective sub 
cooling, providing better separation of 
non-condensibles to increase yield and 
obtain purer, more highly-refined prod 
uct (in ease of foods, better flavor) 
Condensing temperatures are within 20 
F of atmospheric wet-bulb temperature 
Niagara Blower Co 


8—PVC TUBING is light in 
weight, flexible, transparent 
Bardex is described as a metal reinforced 
PVC tubing of exceptional flexibility 
Manufacturer reports that it has been 
flexed to an angle of 90 deg over 1'4 
million times without cracking or break 
ing, and that it will bend around a 
i«-in. diam spindle without its internal 
bore being reduced. It is claimed weath 
erproof and resistant to acid, gasoline, 
oils, high fuels and sea water 
According to manufacturer it will not 
kink, | elf-extinguishing and has a 
working temperature from —5 to 170 F, 
with working pressures from 100 to 200 
lb. Eleetrical conduit is among applica 
uggested for it and its transpar 
uitable for sight feed 
diameter sizes range from '% 
Tensile strength of Bardex i 
2200 psi; cold break tempera 
4 leaflet and sample are 
Industries, Ine 


octane 


tion 
ency make it 
Six inner 
to | in 
yiven as 
ture, 50 F 


offered. Newage 


9—SHAFT MOUNTED DRIVES 
available in higher ratio 


Now in this company’s line of all-steel, 
double reduction, shaft mouated drives 

a new higher ratio of 24:1 (or 20:1 
in two smaller sizes). Outside dimensions 
ind torque ratings remain the same 
l’ractical advantages attributed to the 
higher ratio units include: use of smaller 
heaves to obtain a given output speed; 
and a saving in motor cost when, be 
cause of the lower output speed, a 1750 
rpm motor can be used instead of a 
lower speed motor. Units are available 
for horizontal and vertical application, 
in 44 to 30 hp ranges, with output speeds 
as low as 5 rpm. Selection tables are 
offered. The Falk Corp 


10—CENTRIFUGAL PUMPS for 

general water service 
Model BH Pumps are high-speed, high 
head centrifugal pumps available in 
four sizes: a l-in. model with capacitie 
to 150 gpm; a 1 in. model, to 220 


gpm; a 2-in. model, to 440 gpm; and a 
t-in. model, to 520 gpm. All are reported 
to perform at high efficiency over wide 
conditions and offer long life 
announced include stainless 
steel shaft oil-lubricated heavy-duty 
ball bearings, mechanical and 
hydraulically balanced bronze impeller 

Gardner-Denver Co 
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Features 


seals, 


11—FILTER-SEPARATOR for fuels and oils 


This filter-separator of the replaceable-cartridge type is 


designed to remove condensec 


water, water-borne con- 


taminants and solids from fuels, oils, solvents and other 
oleaginous liquids at flow rates of 5 to 40 gpm. It is also 
reported suitable for a variety of aqueous solution treat 
ments. Known as the SV-11 or SV-1LIA, the unit takes 
vertically a square foot of floor space, and has 1'%-in. 


horizontal inlet and outlet connections at 


8 and 62 in. 


from floor, respectively. Maximum working pressure is 
150 psi, with initial pressure drop about 1 psi. Automatic 
controls handle contiunuous discharge of separated water 
and serve to keep slugs from working up into the clean fuel 


outlet. 


Rated at 15 gpm, the unit handles light fuels at 30 to 
40 gpm, kerosenes at 20 to 25 gpm, and heavy diesel 


fuels at 


10 gpm. Features announced include complete 


removal of undissolved water from hydrocarbon liquids, 
operability under vibration or tilt up to 45 deg, and easy 


replaceability of low cost cartridge. 


military fuel filtering processes to smaller uses 


is pointed out that this unit adapt 


Richmond Engineering Co 





12—DUST COLLECTOR, wet meth- 
od, offers economy, efficiency 


This vertical rotor dust and fume elimi 
nator is introduced as a relatively low 
priced, yet efficient wet method collee- 
tor. In it, contaminated air enters at 
high velocities and a cyclonic action is 
vet up in the outer chamber, causing 
larger particles to drop into the surface 
of the integral tank. The air stream 
then passes through a vertical water 
curtain to eliminate heavier particles, 
then through a high velocity horizontal 
water curtain to remove finer particles 
and remaining contaminants. A series 
of baffles removes excess moisture be- 
fore purified air is either vented to 
atmosphere or returned to working 
area. The unit is easily maintained, says 
manufacturer; it can be constructed of 
corrosion resistant alloys or lined where 
necessary. It features low overall height 
to fit into trusses. Details are in Bulletin 
VRU-4-57. Schmieg Industries, Inc 


13—WATER HOSE offered in 
two new types 


Industrial Water Hose is primarily de- 
igned to handle varied industrial water 
discharge requirements with maximum 
economy and is available in a large 
selection of sizes. Announced by same 
manufacturer is Performer Air-Water 
Hose. This product is reported to meet 
the need for water discharge applications 
where moderate pressures are required, 
and for economical air service where oil 
resistance is not a factor. The Boston 
Woven Hose & Rubber Co 


14—VOLTMETER is 


battery- 
operated electronic instrument 


This battery-operated, a-c electronic 
voltmeter, featuring a space-saving, all- 
transistor design and printed wiring, is 
claimed to offer unusual sensitivity and 
accuracy. Called the Type 10A, it is 
a compact instrument which can be 
carried in one hand. No warm-up period 
is required, manufacturer points out, 
and the absence of drift assures stable 
readings as soon as the instrument is 
turned on. This voltmeter is designed 
to measure voltages from 1 mv full 
scale to 300 v full-scale, within the 
frequency range of 20 cycles to 500 
kilocycles. Its large meter swing enables 
voltage differences as small as 0.5 per 
cent to be detected, company states. 
Bulletin 7001 gives data. Alectra Div., 
Consolidated Electrodynamics Corp 


15—CHEMICAL SPRAY protects 

the outdoor storage piles 
Permaspray is reported to blanket and 
protect outdoor storage piles of bulk 
materials against weather condition 
for periods up to a year or more. The 
product is a colloidal suspension in 
water of a chemical which forms a 
tough, flexible, water-resistant film when 
exposed to air and hardened. It is sug 
gested for coating stock piles of coal, 
ores, coke breeze, flyash, sulfur, other 
materials in dead storage. Manufacturer 
says the deposited film resists action of 
wind, rain, frost and heat, and stops 
dust nuisance and windage loss. By 
stretching and deforming in heat and 
cold the film remains unbroken, it i 
explained; thus it drains away water 
which would ordinarily seep into the 
stored materials and reduces normal 
winter damage. It is also claimed to 
eliminate guttering or channeling, often 
caused by heavy rains. 

Permaspray is described as non-toxic, 
non-corrosive and having no adverse 
effect on burning qualities of coal. When 
the surface film is broken, as when coal 
is withdrawn, the area can be redressed 
and coating applied. The product has 
the approximate consistency of water, 
and can be handled in any type of spray 
equipment with the exception of very 
coarse or very fine nozzles. It is applied 
at the rate of one gallon to 100 sq. ft. The 
film sets in 24 hr under normal con 
ditions. The Johnson-March Corp 


16—SILICON RECTIFIERS for 

electrostatic precipitators 
Electrical and physical advantages of 
silicon rectifiers are available to users 
of electrostatic precipitators in this oil 
immersed silicon rectifier set. These 
units are said to have numerous econo 
mies in a and maintenance and 
to extend precipitator rectifier life at 





HOW THIS MODERN STEAI 
UTILIZES PRINCIPLE OF AIR 


New application of an old principle 
produces totally different type of steam trap... 
of great simplicity and effectiveness 





THIS GIVES AN AIRPLANE LIFT 
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Greater speed of air over curved upper 
wing surface creates lower pressure 
over this area (Bernoulli's Law) 
resulting in lifting force 


Valve is a simple hardened 
stainless steel disc 





THIS SAME PRINCIPLE USED 
TO CLOSE SARCO TD STEAM TRAP VALVE 
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High velocity steam jet across 
bottom of valve disc creates 
low pressure area resulting 
in downward force 


ONLY SARCO TD USES THIS UNIQUE OPERATING PRINCIPLE 


Result: Extreme simplicity—no valve 


practically eliminated 


| See a 





Steam follows condensate and the 


velocity jet across bottom of dis 


pressure raises dis¢ A” fron - 4 
immediate discharge of air and high 
condensate at steam temperature A” creates low pressure area (Bernoul! 
effect) is deflected 
F’’ where it 


1. inlet 
seat 

jet into chamber 
builds up pressure by re 
ompression and this acts < 

top of disc “A 


pressure 


no narrow 
simple design 


mechanism 
Trouble-free, 


valve 
nels 

Cuts trap inventory—one 
capacity seat for all pressures 
heavy, light, or no condensate 

Selt-adjusting for pressures 10 
600 psi-—not a single change or 
justment required. 


SARCO 


TRAP 


Small size .. . large capacity 
Only 3 parts all stainiess steel 
Sizes %& to 1”~each body is as smal! 
as a tee fitting! Capacity is deter 
mined not by a bulky body but by the 
effective orifice, vaive action, pressure 
drop and condensate temperature 


THE MODERN THAT |S 
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Practically no maintenance~—n 
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3. Pressure in chamber ‘'f acting on 
full top area of disc A’, exceeds force 
of incoming steam and low pressure area 
and immediately forces it 
As condensation de 
disc 


under disc 


down, closing iniet 


creases pressure in chamber f 


rises and steps | or 2? repeat 


A tew ot many advantages 


when 


full 


Operates perfectly 
throughout 


pressure 
fluctuates pressure 
range 
SEE FOR YOURSELF 

We will gladly send Sarco TD 
steam Trap and strainer for 60-day 
No cost or obligation, Advise size 

Mg, 2, and application, Sarco 
Company, Inc., 635 Madison 
New York 22, N. Y 
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least ten years. Basic components of 
precipitator electrical equipment are the 
control unit, power transformer, and the 
rectifier for changing the high voltage 
a-c transformer output to the d-c used 
in the precipitator. The silicon rectifier 
number of minute silicon 
series on a frame 
with the transformer 
with rated output 


consists of a 
cells connected in 
immersed in oil 
Units are available 
70 kvp and 500 ma. Those presently 
available are designed for application 
on new electrostatic precipitator instal 
lations. Modified designs to replace 
mechanical rectifiers are being prepared 
for combination with the transformers 
presently installed with these unit 

tesearch-Cottrell, Ine 


17—FLEXIBLE SHAFT has equal 
torque in both directions 


Features announced for this flexible 
link shaft include equal torque in both 
directions, salimaited length and equal 
flexibility in all sizes from *- to 4-in 
diam. It is declared suitable for remote 


controls and power drives. The links 


consist of trunnion blocks and two half 
links fastened together with screws or 
rivets. A variety of cover materials are 
available including Neoprene hose, non 
metallic hose or semi-rigid tube. End 
fittings are available as required. Mini 
mum link length is three times the 
diameter and various link lengths can 
be combined in one shaft using long 
links for straight runs. Long life is said 
to be a characteristic of this shafting 
Complete information on the flexible 
shaft is presented in a recent booklet, 
“A New Link Arm for Industry.’’ Clarl 
Flexible Link Shaft Co 


18—TELEPHONE RELAY is versa- 
tile, economical control 


This relay has contact combinations up 
to ten pole double throw. Contacts are 
rated oe } amp, 150 w, a-c, non 
inductive load. The relay can be sup 


plied with copper head for delayed at 
tract up to 0.1 sec, depending on spring 
pene « and coil power; copper heel 
for delayed release up to 0.4 see with 
small spring assembly and power coil 
It is reported to give exceptional re 
sponse and to be capable of operating 
at high speeds for long continuous 
service. Manufacturer says this relay is 
equal to and interchangeable with other 
telephone relays that are now being 
used. Guardian Electric Mfg. Co 
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19—COUPLING METHOD for joining the lightweight tubing 


Vie-Easy is announced as an economical 
method of quick coupling thin wall steel 
and aluminum pipe and tubing. The 
method, which utilizes quick couplings 
assembled on grooved pipe ends, is 
reported to provide leak-tight con- 
nections. (Several mills can supply a 
wide range of wall thicknesses and 
weights of tubing and pipe with Vic-Easy 
rolled grooves.) There is no loss of metal 
in the rolling, it is claimed, and the pipe 
or tubing is as sound structurally as 
when manufactured. The Vic-Easy 
Method is for thin wall pipe and tubing 
in sizes from 1% to 12 in., and may be 
used for working pressures to 1000 psi, 
depending on wall thickness of tubing 
and type of coupling used 

Economies reported include greater 
speed and fewer man hours for piping 
installations one man can make the 
joint. Also, savings are realized with the 


lower initial cost and lower transporta- 
tion costs of the lightweight tubing 
And the method lets you select pipe 
rated for the job requirements. Coupling 
is declared quick and easy. When tubing 
ends are brought into position, a gasket, 
furnished with the coupling, is slipped 
onto one of the pipe ends. It is then 
positioned over the joint of the pipes and 
the coupling put in place over the gasket 
and fastened. The joint is flexible, allow- 
ing some deflection in any direction. 
There are three types of couplings. A 
snap-joint type, a hinged assembly fas- 
tened by leverage and tension, requires 
no tools for installation. Requiring only 
a wrench for installation are a light- 
weight, economical coupling for low pres- 
sure, low external stress application, and 
a heavy-duty coupling used where high 
external stress or internal pressures are 
expected. Victaulic Co. of America 





20—ROOF VENTILATOR has 

emergency damper opener 
As a fire safety factor for modern one 
story industrial plants, utilizing sprin 
kler systems, a safety vent emergency 
damper opener has been made an inte 
gral part of this company’s high-velocity 
power roof ventilator. The unit, which 
is independent of fan operations, serves 
to allow smoke and fumes, which nor- 
mally are trapped, to escape permit- 
ting faster access to the area by fire 
fighters. Operating on the principle of 
heat actuation, this unit is automatic in 
that it uses no electrical devices, wiring, 
thermostats, or counterweights. It 1s 
controlled by a spring, outside the air 
stream of the fan, which is held in 
tension by a fusible link. Excessive heat 
breaks the link, which releases the 
spring raising the dampers. This spring 
is shielded from flames by the damper 
blades, it is pointed out, and prevents 
annealing and loss of tension. Chicago 
Blower Corp 


21—WIRE STRIPPER works fast, 

has longer shelf life 
Super X-Var, a chemical wire stripper 
formulated for fast stripping action on 
Formex, Formvar and enamel insulation, 
is now offered in glass containers. Use 
of glass containers is reported to increase 
product stability, which, combined with 
a more homogenous mix, results in 
faster stripping action and longer shelf 
life. According to manufacturer, Super 
X-Var removes all traces of insulation 
from wire in as fast as 5 sec, depending 
on thickness and brand, leaving the 
wire ready for soldering. Fidelity Chemi- 
cal Products Corp 





Described on these pages are 
new and improved products. Use 
Reader Service Cards on pages 
131-132 to ask for more infor- 
mation on them. Just circle the 
item numbers of all the prod- 
ucts in which you are interested. 











22—TRANSFORMERS mount at 
point-of-load 


This line of three-phase power circuit 
transformers can be mounted at the 
point-of-load. Their low noise level of 
less than 45 decibels suggests their use 
where quiet operation is desired. It is 
pointed out that by mounting them at 
the point-of-load, wiring and labor are 
reduced. They can be mounted to ceil 
ing, wall, floor on bottom, top, and/or 
sides. The use of Class B insulation 
reduces their size and weight, company 
says, and by eliminating the cover and 
exposing the core surface, these trans- 
formers are safer and easier to clean and 


run cooler. Jefferson Electric Co 


23—STARTERS offer protection 

for the synchronous motors 
These synchronous starters (2200-4800 
v) are introduced as a simple, safe 
method for starting and bringing syn- 
chronous motors into synchronism. A 
push of the start button gives protection 
during starting and running, manu- 
facturer states, plus automatic syn- 
chronization It is explained that syn 


POWER ENGINEERING 





STEPHENS 


ov mechanized economy in coal con veyor systems 


Moving coal from a receiving point to combustion at lowest 
possible cost is a vital problem in central power stations, 
private industrial plants, service institutions—wherever coal 
is used for steam generation. 

The trick in the moving is knowing how to apply modern, 
scientific conveying equipment to any given set of con- 
ditions. How will coal arrive at the plant? What are genera- 
tion requirements? What specific types of handling equip- 
ment are needed? What are storage needs inside and out? 
STEPHENS-ADAMSON engineers probe the problem all 
the way. These same men know there is no such thing as a 
“typical” power plant conveyor system. It must be designed 
purely to meet existing conditions and with plenty of 
foresight for future demand. 

To provide the tools the engineer needs, STEPHENS- 
ADAMSON manufactures a complete line of coal handling 
equipment. It is a quality line designed from long ex- 
perience, built to last for years of trouble free service. 


For the ultimate economy in coal handling systems, see 
the STEPHENS-ADAMSON representative in your area. 
Learn why it pays to convey the S-A way. 


S-A manufactures a wide range of material handling prod- 
scts in three complete plants in U. S. and Canada 


Beit Conveyors Headshaft Holdbacks 
Belt, Pan & Plate Feeders Grizzlies & Screens 
St ip Loading Boom Conveyors Centrifugal Pilers 
Stacking Conveyors Bin Gates & Tunnel Gates 
Storage & Reclaiming Systems 
Car Pullers & Spotters 
Natural Frequency” Vibrating 
Conveyors Bucket Elevators 

REDLER Conveyor-Elevators Skip Hoists 

ZIPPER Conveyor-Elevators SEALMASTER Ball Bearing 
Conveyor Beit Cleaners Units 


e@ Write for a bulletin on any of the above product 


SALES ENGINEERS ARE LOCATED 


An S-A system serves the needs of the Brantly Steam Station, Danville, Va., 
Potomac Electric Power Co., Wash is served by an S-A conveyor system 
ington, D. C. Existing facilities have Compact REDLER conveyor-elevators 
been designed with provision for are used to good advantage to convey 


ultimate 493,000 KW output. This is a coal to silo and stockpile storage. A 
typical example of how Stephens pan feeder serves to move coal from 


Adamson engineering provides for track hopper and also reclaims from 
future power expansion needs storage pile 


DESIGNERS + ENGINEERS + FABRICATORS 


STEPHENS-ADAMSON MFG. CO. 


86 RIDGEWAY AVENUE, AURORA, ILLINOIS 
LOS ANGELES, CALIFORNIA 
BELLEVILLE, ONTARIO 


IN ALL MAJOR CITY AREAS TO SERVE YOU! 
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breechings 
stacks 

air & gas ducts 
casings 
louvers 


bins & hoppers 


The fabrication of sheet steel 
and plate to exacting specifica- 
tions has been a specialty of 
Kirk & Blum for 50 years. Ex- 
ceptional experience and com- 
plete facilities for fabricating 
carbon steel, stainless, aluminum, 
monel and other alloys up to 
4%” thickness. 


Send prints for prompt quotation 
or write for your copy of the 
latest Kirk & Blum Sheet and 


insulation jacketing Plate Fabrication Booklet 


control panels & desks 


Whatever your requirements in 
sheet and plate fabrication 


call on KIRK & BLUM. 


THE KIRK & BLUM MFG. CO. 
3230 Forrer Street, Cincinnati 9, Ohio 
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chronization occurs at the most favora- 
ble time, and should the motor pull out 
of step because of voltage dip or over- 
load, the field is automatically removed. 
Re-synchronization occurs when the 
motor re-accelerates the load. Current- 
limiting power fuses, working in con- 
junction with high-interrupting-capacity 
ZHA air-break contactor, serve to pro- 
vide short circuit protection. Further 
information may be found in Bulletin 
8210. Electric Controller & Mfg. Co., 
Div., The Square D Co. 


24—EXPANSION JOINTS offer 

major design improvements 
Duo Equalizing Joints are announced 
as expansion joints in which movement 
of power and process piping systems is 
shared equally by all corrugations. They 
are suggested for all-weather outdoor 
piping systems and indoor systems oper- 
ating on frequent on-and-off cycles to 
protect piping and equipment against 
damage due to temperature changes 
Equal distribution of pipe expansion 


} ' 
WUE) UU) 
SS Se 2 
and contraction to all corrugations is 
accomplished by pantographs, as illus- 
trated. Pantograph neutrals are anchored 
to the end fittings and intermediate 
equalizing rings. End fitting movement 
is immediately transferred by the panto 
graph to all equalizing rings, it is ex- 
plained, moving all rings the same dis 
tance at the same time to prevent undue 
stress to any one corrugation. 

Advantages claimed for the new ex- 
pansion include: 40 per cent longer life 
than self equalizing expansion joints at 
same pressure and movement; 30 per 
cent less overall length; 30 per cent less 
weight; and greater stability at high 
pressures. The units are stainless steel, 
available in sizes from 3- to 72-in. diam 
and for traverses to 714 in. in a single, 
15 in. in a double unit; they are designed 
for 150 and 300 psi working 7 
Company also makes this style unit in 
copper for use with copper or bras 
piping. Zallea Brothers 


25—PROTECTED TRANSFORMERS, 

in single and two bushing types 
Full current protection for ratings from 
10 to 100 kva is said to be provided 
by Type FCP Distribution Transformers 
for utility and industrial services. Full 
current protection plus surge protection 
is provided by the Type FSP. Both 
types incorporate internal circuit break- 
ers, internally mounted primary fuses, 
warning signal lamp and emergency 
overload device. Circuit breakers, 
mounted directly above core and coils, 
are submerged in oil. They are tripped 
by bimetal elements sensitive to trans- 
former winding temperature. Breakers 
are series-connected in the low voltage 
winding. As maximum safe transformer 
load is approached, temperature rise 
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B&W Kaocrete Refractory Castables 
withstand punishing ashpit service 


Continuous or intermittent sprays, 
high velocity water jets for ash re- 
moval, rakes and shovels — all these 
are responsible for the heavy abrasive 
and erosive attack on ashpit linings. 
But you can cut the frequency of main- 


tenance and expensive relining jobs 
by using heavy-duty refractory cast- 
ables which can be poured or gunned 


in place. 
Specially designed for ashpit service, 


BEaW REFRACTORIES PRODUCTS: 


B&W Alimul Firebrick « 


B&W Kaocrete D has the strength 
and hardness needed to stand up under 
these severe conditions. It has un- 
usually high resistance to abrasion, 
erosion and spalling. Widely used in 
all types of boiler ashpit hoppers and 
slag tanks, Kaocrete D has proved its 
economy and durability. Where abra- 
sive and erosive conditions are less 
severe, B&W Kaocrete A will give sat 
isfactory service. 


B&W 80 Firebrick 


@ B&W Junior Firebrick @ B&W Insulating Firebrick @© B&W Refractory Castables, 


Plastics and Mortars 





@ B&W Silicon Carbide 
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Your local B&W Refractories Engi- 
neer will be glad to give you com- 
plete details on the performance of 
these B&W Refractory Castables. 
Send for Bulletin R-40 which 
data on B&W Kaocrete Refractory 
Castables for lining ashpit: 


BABCOCK 
4 WILCOX 
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Improved Operation 


of literally hundreds of 
mechanical products has been effected 


with Acco Tru-Lay 


flexible PUSAN. controls 


Tru-Lay Push-Pull Controls provide POSITIVE REMOTE-ACTION 
over long or short distances... with fixed or movable 
anchorages .. . for light loads or loads up to 1,000 |bs., and 
these units are frequently and successfully used in conjunc- 
tion with Electric, Hydraulic and Air Controls. 


Flexibility makes it possible to snake around obstructions 
. simplifies installation reduces the number of work- 


ing parts 
Advantages of Tru-Lay Push-Pull flexibility and simplicity are pictured below 
Simplicity vs Complexity 


Compare the TRU-LAY — 
pusH-PULL cable in illus ere ee ne 
tration with the mechan ' Pe 4 . 
ical linkage PUSH-PULLS 
are simple, have but one “Nae _" a 
moving part, are noiseless a a 
and give lifetime service 44,\ 7" 
accuracy. Linkages are } : 
complex, made of many j 
parts; they wear at many ‘ J 
points. Their use brings TRU-LAY 
increased backlash, lost 





Ped 


accuracy and vibration 








rattles 





Positive Remote-Action and Flexibility, together with Pre- 
cision and Long Life, explain why TRU-LAY PUSH-PULLS 
serve designers and users equally well in improving ma- 
chine operations, whether the application is on such severe 
service jobs as Bulldozers, Power Shovels and Steel Mill 
Machinery, or on such light duty work as Photographic 
Equipment, X-Ray or Business Machines. 


immunity to Vibration makes these TRU-LAY PUSH-PULLS ideal 
as Remote Controls on shakers and other vibratory products. 


Complete Protection Against Dirt and Moisture is a big factor 
in the use of this unit on machinery in Coal Mines, Cement 
and Steel Mills, Oil Fields and in many other industries. 


Corrosion-Resistance of the unit, plated or with Stainless 
Steei construction as required by the use, has led to many 
applications in the Marine Field salt water or fresh 
Supplied with a rubber cover the unit operates effectively 
even when the conduit is COMPLETELY IMMERSED in water. 


Lubrication of the inner member and conduit are for life. 


Temperatures as low as —70°r will not hinder the proper 
operation of this unit, and it is thoroughly effec- 

tive even in the extreme high temperatures en- 
countered on Jet Engine, Furnace Door and Glass 
Furnace Damper control applications 


Our DATA FILE will answer your further questions 
co Write for a copy without obligation 


AUTOMOTIVE and AIRCRAFT DIVISION 
AMERICAN CHAIN & CABLE 


601-M Stephenson Bidg., Detroit 2 


2216-M South Garfield Ave., Los Angeles 22 . 929-M Connecticut Ave., Bridgeport 2, Conn. 
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deflects the bimetal and connects a red 
warning lamp. If load and temperature 
continue to rise, further deflection trips 
the breaker and disconnects the sec- 
ondary load. 

Service can be restored while the 
transformer is hot by movement of an 
emergency overload lever below the 
warning lamp. It is noted that excessive 
overload condition will automatically 
recycle the protective devices when the 
fever is held in “‘on”’ position. In addi- 
tion to the above features, the Type 
FSP Transformers incorporate surge 
protection with a valve type lightning 
arrester. Pacific Switchgear Div., Federal 
Pacific Electric Co. 


26—BUTTERFLY VALVE offers 
operating advantages 


Darling-Pelton Butterfly Valves feature 
a unique seating principle and unusual 
operating characteristics, it is an- 
nounced. Advantages claimed for these 


rubber-seated valves include: lower oper 
ating torque, adjustability of seat for 
tight shutoff; seat replacement without 
removal of shaft or operator; increased 
operating cycles before part replacement 
or maintenance is necessary. Designed 
to eliminate shaft sealing problems, the 
rubber seat is a continuous ring integral 
with the disc. The valves come in sizes 
from 4 to 72 in. for pressures in the 50 
to 250 psi range, and are intended for 
all types of manual and air or hydraulic 
cylinder operation. The butterfly valves 
are made under licensing agreement with 
the designer, Pelton Div., Baldwin- 
Lima-Hamilton Corp. Darling Valve & 
Mfg. Co. 


27—DESUPERHEATER features 
variable orifice design 


According to manufacturer of this de- 
superheater, tests over a load range of 
50 to 1 show that reduced steam tem- 
perature can be held constant only 20 ft 
downstream from the outlet. No long 
run of piping is needed to mix cooling 
water intimately with steam, it is pointed 
out; nor is atomizing steam required 
The desuperheater consists of a section 
of steel pipe enclosing a self-regulating 
orifice extending around the full 360 deg 
and a weighted ball held in concentric 
position by Inconel springs. Cooling 
water, controlled by a diaphragm-oper- 
ated valve, enters orifice chamber at 
uniform flow rate around periphery 

In operation, force of the steam flow 
raises the ball an amount determined 
by its weight and the amount of steam 
flow. Each rate of steam flow gives the 
ball a different position, with a practi- 
cally-constant pressure drop — normally 


ENGINEERING 





Quantichem automatic analyzers 
for total water hardness and 
dissolved silica concentrations 
include the electronic colori- 
metric unit and the recorder 
These analyzers are especially 
important in the operation of 
water treating facilities for high- 
pressure steam power plants. 


Automatically analyze water 
for silica and total hardness 


--- with the field-proven 


Quantichem instrument 


All the steps of an analysis . from the flushing of sample cells 
and calibration of photoelectric measuring circuit to the 

metering of reagents and the recording of results . . . are performed 
by the new Milton Roy Quantichem instrument. This automatic 
analyzer is, in fact, a miniature lab for analyzing water for 

total hardness or silica content. Units are now in actual customer 
use after more than three years of research and field testing. 


The silica analyzer has a range of 0 to 0.05 ppm . . . standard 
ranges for the total hardness analyzers are 0-3 and 0-5 ppm. 
Concentrations of other constituents in water, such as iron and 
phosphates, can also be analyzed by this unit. For these and other 
applications of this analyzer, consult our instrument engineers. 
Bulletin 1156 contains detailed information on the Quantichem 


instrument write for your copy. 


Suncoast Instrument Division, MiLtTON Roy COMPANY, 
1300 E. Mermaid Lane, Philadelphia 18, Pa. 


CHEMICAL INSTRUMENTATION SYSTEMS 


Engineering representatives in the 
United States, Canada, Mexico 
Europe, Asic, South America, Africa and Australia 
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BIDDLE %cocramneut Yews 


of Megger 
INSULATION TESTER 


With NEW A-R-K Switch Gives You 
ALL THESE FEATURES IN ONE INSTRUMENT 


| () @ barth, Line and Guard tern 
nal no need to « hange ter 
ninal connection whet 
vitching to ohm scale 


witch afford ou all these features in one instrument 


Ti of 500 or 1000 volts d-e and with ranges from 
}to 2000 megohm Oto 10.000 ohm 


} f / ‘ for BULLETIN 21-45-P9 





Biddle Motor and Phase Rotation 
Tester (Dual Purpose) 


With it you can... 


@ Determine the direction of 
rotation of electric motors 
before they are connected to 
the line. 


@ Determine the phase rota- 
tion or sequence of energized 
power circuits. 


Here is a positive means tor deter 
mining which motor leads must be 
connected to certain conductors of 

re that the 
motor will rotate : wrescribed 


direction when ¢ nergizes 


This device will permit the ele« 

trical contractor or industrial main 

mian to pern inently connect and lape the terminals of the 
to first energize the motor by a tem 

iV tilable to determine its rotation 

na irdy oak case |Z*s x Ou x 44" this compact unit weigh 


10 pound and is ipplied complete with 3 line and 3 motor 


itel 
} compartments either side of the instrument panel 


tore in the 


For complete details write for BULLETIN 80-PE " 
JAMES G. BIDDLE CoO. 


1316 ARCH STREET 


PHILADELPHIA 7, PA 


Sea ee es Shee Soe e TRUMENT 
PEED MEASU ; N TRUMENT 


ABRORATORY A sci j EQUIPMENT 
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3 to 4 psig for all flows. Cooling 
water enters steam at the seat of the 
orifice, the point of highest pressure 
drop. With the ball in concentric posi- 
tion, the incoming steam flows uniformly 
around the periphery through which 
cooling water is introduced. This is 
aided by the aspirating effect created by 
pressure drop in the steam passing 
through the annular restriction. The 
result is high turbulence regardless of 
flow rate, says manufacturer, with in- 
stant and intimate mixing of cooling 
water into the steam. Using a tempera 
ture controller with both proportional 
and reset features, the variable orifice 
desuperheater is reported to hold tem- 
perature within « 5 F. Final tempera- 
ture may be as low as 10 F above 
saturation temperature. The desuper- 
heater is available for pipe line sizes 
from 2 to 14 in., for pressures to 2500 
psi. Copes-Vulcan Div., Blaw-Knox Co 


28—AIR CLEANERS are high 

capacity electronic units 
The Hi-C line of high capacity elec 
tronic air cleaners is announced for 
installation in commercial and industrial 
forced-air heating, cooling or ventilating 
systems. These cleaners are said to 


remove up to 97 per cent of the dust, 
dirt, pollen, smoke and other particulate 
matter. According to manufacturer, 
their design lets them operate with 40 
per cent less face area than many units 
of the same capacity. This design princi- 
ple permits the firing of the ionizing 
electron barrage against the “inside 
curve” of the negative electrode to 
create an area of intense ionization 
instead of a line of ionization. The result 
is increased ionization, more dirt par- 
ticles electronically charged to be picked 
up by the collecting plates, it is ex 
= a The cleaners come in a wide 
range of capacities, in horizontal or 
vertical flow models, and can be 
equipped with automatic or manually 
controlled self cleaners. Electro-Air 
Cleaner Co., Ine 


29—CONTROL VALVE is lever- 

operated, adjustable cam type 
The Type 235 is announced as a rede- 
signed adjustable cam, lever-operated 
valve for metering control of fuel oil in 
industrial oi] burner installations. It is 
designed to control and maintain a 
certain flow ratio between two variables, 
such as air and fuel oil into an oil-fired 
steam boiler. It may be used where flow 
of two fluids must be kept within speci 
fied ratios such as the control of steam 
for atomizing fuel oil, control of steam 
driven blowers or stokers, or control of 
gas-air ratios to burners. Atlas Valve Co 





TURBINE BLADES 
CAN'T FOUL! 


The Terry solid-wheel turbine is of 
the impulse, helical flow type. The 
steam issues from an expanding 
nozzle at high velocity and enters 
the wheel bucket where its direc- 
tion is reversed 180°. As this single 
reversal uses but a portion of the 
available energy, the steam is re- 
turned to the wheel several times 
until practically all of the energy 
has been utilized. This principle 
makes possible the efficient use 
of steam in a single-piece, almost 
indestructible wheel. 


Terry solid-wheel design 
permits large clearances 


In the Terry solid-wheel turbine, the steam enters the 
buckets in a direction at right angles to the shaft, as 
shown above. This design eliminates the need for close 
clearances and provides positive blade protection. 

The blades cannot foul. There is a one inch clear- 
ance on either side of the wheel. In addition, pro- 
jecting rims on each side of the buckets prevent 
damage to the blades even though external thrust 
should move the wheel. 

This is only one of the many advantages of Terry 
solid-wheel turbines. Write for complete details, Ask 
for a copy of bulletin S-116. 


THE TERRY STEAM TURBINE CO, 
TERRY SQUARE, HARTFORD 1, CONN. 
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Golfing resort cuts costs 33% 


with modern burning of coal 


The central power plant at the famous 
golfing resort of Pinehurst, N. C., has to 
furnish a reliable supply of steam to three 
hotels and seven other buildings. 


When Pinehurst recently decided to mod- 
ernize power facilities, the consulting firm 
of Wiley and Wilson, Richmond, Va., was 
called in to study the situation. Since coal 
cost approximately 40% less than the near- 
est competitive fuel, the final decision 
called for burning coal the modern way. 
Today two new automatic stoker-fired 
boilers (only one of which is operated at 
a time) replace four 150-HP hand-fired 
boilers. Combustion control is automatic; 
coalandash handling is greatly simplified. 
And now, according to management, “the 
cost of generating steam is 33.4% less 


than with the old plant.” 


Facts you should know about coal 
Not only is bituminous coal the lowest- 
cost fuel in most industrial areas, but up- 
to-date coal burning equipment can give 
you 10% to 40% more steam per dollar. 
Today’s automatic equipment can pare 
labor costs and eliminate smoke prob- 
lems. And vast coal reserves plus mechan- 
ized production methods mean a con- 
stantly plentiful supply of coal at a stable 


price. 


Technical advisory service 
The Bituminous Coal Institute offers a 
free technical advisory service on indus- 
trial fuel problems. If you are concerned 
with steam costs, write to the address be- 
low. Or send for our case history booklet, 
complete with data sheets. You'll find it 


informative. 


Consult an engineering firm 

If you are remodeling or building new 
heating or power facilities, it will pay you 
to consult a qualified engineering firm. 
Such concerns—familiar with the latest in 
fuel costs and equipment—can effect great 
savings for you in efficiency and fuel econ- 
omy over the years. 


BITUMINOUS 
COAL INSTITUTE 


Southern Building « Washington 5, D.C. 


1957 


tober 


T'wo Babcock & Wilcox 
type FF integral-furnace 
boilers supply all the steam 
for Pinehurst at about 125 
pounds pressure at 600 
F. Average steam load is 
11,000-12,000 pounds per 
hour per day. 


Close-up of stokers. These 
underfeed, single 
side-dump models are 
made by Detroit Stoker. 
They operate automatical- 
ly, each driven by a 3 HP 


retort, 


enclosed motor. 


Frank G. Hough Payload- 
er transfers coal from rail- 
road trestle to storage, 
from stokers. 
Payloader also facilitates 
handling of ash disposal. 


storage to 


Readily accessible, all of 
the steam distribution 
lines are taken off a mani- 
fold in the engine room. 
Five separate lines with 
Ruggles-Klingemann auto- 
matic pressure regulators 
distribute the steam at the 
required pressure in each 
case. 
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FOR UNFAILING, ECONOMICAL SERVICE, 


- WICKES Type A, shop-assembled 
specified for the Edward W. Sparrow 


Wickes Type-A Steam Generators combine custom engineering 
and shop-assembly to give you economical “packaged power” 


to exactly meet the load requirement. The entire unit is shipped 





complete ready to set on your foundation and installation can be 
made with minimum interruption of your production schedules 
All necessary auxiliary equipment including trimmings, soot blow- 
ers, feed water regulators and other accessories, are shop-installed 
leaving field installation at a minimum. From the pressure-tight 
casing to the oil-gas burner, Wickes type-A water tube steam 
generators with capacities up to 60,000 Ibs. of steam per hour 
are designed and engineered to be the standard of quality and 


performance in a variety of industries 





boilers are 


hospital 


Architects sketch of new Sparrow Hospital. 
Architects: O. J. Munson Associates—Lansing, Michigan. 
Professional Engineers: E. Roger Hewitt Associates, Inc.—Lansing, Michigan. 


One of the most important considerations in hospital construction specifications is the steam genera- 
tion system, because it must give around-the-clock reliability without failure. It is significant, then 
that for the Edward W. Sparrow Hospital in Lansing, Michigan, two Wickes shop-assembled Type-A 
Steam Generators have been installed to provide a dependable source of heat. The new units, which 
are housed, in a completely new boiler house, replace the original Wickes coal fired boilers. Each 
of these two new boilers are capable of producing 18,500 Ibs. of steam per hour at an operating 
pressure of 125 psi. They provide 2250 square feet of heating surface and are equipped with fully 


automatic Wickes combination oil and gas burners. These units have a design pressure of 160 psi 


Write for our Catalog 56-1 for detailed information on Wickes Type-A 
Boilers, and we will also include our Bulletin 55-1 covering the complete 
line of Wickes Products and Facilities. 


WICKES 


DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 


RECOGNIZED QUALITY SINCE 1854 * SALES OFFICES: Albuquerque, NM. * Boston * Buffolo * Charlotte, N.C. * Chicago 
Cleveland * Dollos * Denver * Detroit * Fort Wayne, Ind. * Houston * Indianapolis * Los Angeles * Memphis * Milwaukee 
New York City * Portland, Ore. * Saginaw * Salt Lake City * San Francisco * Springfield, Ill, * Tulsa * Washington, 0.C. 
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Pitting Corrosion: 
Causes and Cures 
by C. L. BULOW 


Bridgeport Brass Company 


After a condenser tube is 
put into service, an €x 
tremely thin protective film 

forms on the inside of the tube acting as 
a barrier to corrosion, Occasionally this 
film is destroyed in localized spots and re 
sults in a condition called pitting corro 
sion. Pitting corrosion can be classified 
into impingement corrosion attack and 


deposit corrosion attack 


impingement Corrosion 
Impingement corrosion occurs when a 
high-velocity, turbulent stream of water 
removes the protective surface film and 
prevents it from forming, resulting in 
horseshoe-shaped pits that tend to enlarge 
and eventually cause tube failure 
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Pitting due to impingement 


Impingement corrosion can also develop 
around pieces of debris lodged inside 
tubes which cause deflection of the flow 
against the tube wall, destroying the pro 
tective film 

Deposit Corrosion 

Wherever bits of decomposing wood, 
cloth, fish, paper or other trash are in con 
tact with a uniformly filmed surface, the 
protective film can be expected to break 
flown and highly localized corrosion may 
tart. This type of film-destroying attack 
s known as deposit corrosion 

Optimum operating « onditions and reg 
ular maintenance plus proper design are 
the important lactors in preventing pitting 
orrosion. In marine and power service 
streamlining inlet piping and pumps, as 
well as larder water boxes, will help reduce 
turbulence and damaging water velocities 
Keeping the tube sheet tree of trash is 


also very important 
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<alized impingement corrosion is caused 


Sultabie Tube Alloys 

Wherever pitting corrosion is apt to 
occur, selection of the proper tube alloy is 
another safeguard to longer tube life and 
greater ethcoency from your equipment 
For high water velocities, Bridgeport 
Cupro Nickel 531, Bridgeport Aluminum 
Brass 54, and Bridgeport Duronze 53 
are excellent choices 


How to Save Time, Money and Trouble 
When Selecting Condenser Tube Alloys 


One of the maxims of condenser tube selection is that there is no one all-purpose 
tube alloy for all operating conditions. For this reason, Bridgeport makes a wide 
range of tube alloys so that individual operating conditions can be met more 


economically and more efficiently. 


Application Requirements 


Choosing the right alloy for your re- 
quirements depends on two things: 
(1) a knowledge of the specific oper- 
ating conditions, including water com- 
positions, temperatures, pressures, etc.; 
and (2) a systematic record of tube 
performance after installation. li the 
first case, the data is necessary to in- 
sure correct initial selection. The sec- 
ond type of record indicates operating 
changes which may require changing 
tube alloys when retubing. 


When it comes to final selection of 
tube alloys, you may find that there 
are a number of alloys which can ful- 
fill your requirements. 

Arsenical Admiralty 

One versatile alloy is Bridgeport 
Arsenical Admiralty 30. It is highly re- 
sistant to general corrosion, especially 
to dezincification 

In steam power stations, Arsenical 
Admiralty is used in surface condens- 
ers, auxiliary coolers and feedwater 
heaters. 

On ocean, lake and harbor vessels, 


aan, 


<—" 


Bridgeport Brass Company 
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Arsenical Admiralty is suitable for boil- 
ers, auxiliary coolers and feedwater 
heaters where water velocities are low. 
Aluminum Grass 

One Bridgeport alloy gaining favor 
in recent years is Bridgeport Aluminum 
Brass 54. Its unusually high resistance 
to corrosion from both salt and brack 
ish water has led to its increasing use 
in stationary power plants in place of 
Arsenical Admiralty, particularly in 
coastal areas. 

In seaboard power stations, Alu- 


minum Brass 54 has proved to be an 
excellent alloy for condensers as well 
as for coolers 

For marine service, especially on 
faster ships where turbulence is apt to 
be high, Aluminum Brass 54 meets a 
wide range of requirements in both 
exchangers and condensers. 

Other suitable Bridgeport alloys for 
marine and power service are Cupro 
Nickel and Duronze 53. 

For quick, on-the-spot help, contact 
your local Bridgeport Sales Office. 
There’s one near you. 


BRIDGEPORT BRASS 


Bridgeport 2, Connecticut ¢ Offices in Principal Cit 


In Canada: Noranda Copper and Brass Limited, Montreal! 





REPUBLIC’S JOB 
at Kyger Creek: 


control five 1,400,000 Ib./hr. 
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Kyger Creek Power Plant of the Ohio Valley Electric 
Corp. is big—a million kw capacity at 7 lb. steam 
per kwhr. And its job, supplying the U.S. atomic 
program, is one of the most important in the world. 
Republic's job: Control each of the five 1,400,000 
lb./hr. boilers automatically. 

Republic's solution provides each boiler with a 
load-sensing combustion control, a follow-up pressure 
control, and an “Electronic Master’. In operation, a 
change in steam flow (load) is detected and initiates 
a proportional adjustment of air and fuel flow before 
the load change can change boiler pressure. Should 
pressure tend to drift up or down, the follow-up control 
detects it and modulates the fuel/air control signals 
accordingly. The “Electronic Master’ integrates all 
measured data and master-loads the unit's pneumatic 
power operators. It also provides adjustable automatic 
division of total fuel among the boiler’s 14 burners 
in the desired proportions, and permits manual 
operation. 

Perhaps your plant is smaller; perhaps it supplies 
process steam instead of feeding 200,000-kw turbines. 
Whatever the size or duty, Republic's experience 
(30 years of it) can help you get maximum stability 
and efficiency from your major equipment. Always 
check plans with Republic; our engineers can save you 
trouble and expense throughout the life of your plant. 
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REPUBLIC FLOW METERS CoO. 


A Subsidiary of Rockwell Manufacturing Company 
2240 Diversey Parkway . Chicago 47, Illinois 
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4” No. 60 or 120 Y%," No. 61 of 121 


all of these 
steam traps 
are impulse! os 


Take your choice! There is a Yarway Impulse Steam Trap 
for practically every trapping requirement in your plant. 

Revolutionary when introduced 20 years ago, the Yarway Impulse 2” No. 67 or 127 
principle has been proved by more than a million in service everywhere, 
is still gaining new friends every day. 

SERIES 60—for normal steam trap requirements; pressures to 
400 psi, temperatures to 450° F. Stainless steel body and working 
parts. Six sizes, 44" to 2”. 

NO. 20-A—available in 14” size only— similar to 44” #60, but 
with low capacity —designed especially for light condensate loads. 

SERIES 120—same as Series 60 but for higher pressures and 
temperatures (600 psi, 750° F). Featuring all-stainless steel 
construction. Six sizes, 14” to 2”. 

SERIES 40—for heavy condensate loads requiring high capacity traps. 
Sizes 14” to \%"’ in stock, larger sizes (14%, 2’, 2'4’’) available. 

INTEGRAL STRAINER TRAPS—for marine use and for high pressure 
trapping service in steam power plants with pressures up to 2500 psi. 
Six sizes, 14" to 2”; flanged and socket-welding ends. 

All Yarway Impulse Steam Traps are available through 
270 convenient local Industrial Distributors. For descriptive 
bulletin on any type of Impulse Trap, write... 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 


1” No. 63 or 123 


Y%”’ No. 20-A 


¥4" No. 40 


¥%,” No. 41 


Socket-weld Integral-strainer 

impulse Trap—” to 2” 
Flanged Integral-strainer 
impulse Trap—%” to 2” 


7.\\a IMPULSE STEAM TRAPS 


The Impulse that revolutionized steam trapping 20 years ago 
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You Can Cure Slip-Ring Troubles 


Here's a good solution to the problem of excessive wear often expe- 
rienced with slip-rings on rotating machines. Shorts are cured, too, 
by making these simple modifications—in your own machine shop 


ost power engineers are familiar 
! with an unusual erosion effect 
on the negative slip-ring of rotating- 
field generators and synchronous ma- 
chinery. While many have experi- 
enced the trouble, apparently very 
few have found a satisfactory answer 
to the problem. This wear is attrib- 
uted to a mild form of electrolysis 
between the material in the brushes 
and the metal of the slip-ring. 

To balance the wear on the positive 
and negative rings, experience has 
proved it to be good practice to 
reverse the d-c leads about every two 
years. 

Another difficulty that many in 
the field have experienced comes in 
the form of unaccountable flash- 
overs, or shorts, that burn off’ the 
pigtails to the brushes. Such cases of 
trouble usually result in a complete 
shutdown of equipment, and other 
troubles can be caused as secondary 
effects. 

We have found a method which 
has proved most successful in elimi- 
nating flash-overs and slip-ring trou- 
bles in general. This technique is 
simply one of cutting several grooves 


Fig. 2. Grooves being cut in slip-ring from 15,000-kva gen- 
erator. These are %4-in. grooves machined to depth of %¢-in. 
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in the face of the ring, with no change 
in brushes or holders. Figure 1 is a 
close-up photograph of a slip-ring 
into which three !4-in. grooves have 
been machined, to a depth of 4, -in. 
The ring has been removed frem the 
machine, and is still on the lathe. 

At first thought, it might seem that 
by reducing the face contact area, 
more trouble can be expected. On the 
contrary, we have found that this 
simple expedient solves most of the 
more common slip-ring problems 


. Close-up of ring while on lathe 





By LLOYD McWILLIAMS * 


Actually, the decrease in surface 
area is about 37 per cent, as the total 
face width is 2 in. Of course, the 
current density is increased, but the 
transverse cleaning action helps at- 
tain better performance. Also, carbon 
build-up on the ring is eliminated, 
with its resultant pitting; and slightly 
better cooling results from the grooy 
ing of the face 

Figure 2 shows the slip-ring being 
machined in the lathe, using a con- 
ventional tooling arrangement. In 
Fig. 3 we see the revamped ring 
after it has reinstalled on the 
machine, which happens to be a 
15,000-kva generator. Sounds strange, 
but it works 

Many operators feel that slip-rings 
are not in good working order if they 
run slightly eccentric; just the reverse 
is true, however. With eccentric rings, 
the brushes will ride up and down in 
the holders and will not become fixed 
in one position. Thus, if the rings can 
be adjusted so they are slightly 
eccentric, a third common cause of 
slip-ring trouble can be avoided. 


been 


* Maintenance Supervisor, Shawinigan 
Water & Power Co 


Fig. 3. Slip-ring back in operation on the generator. Same 
practice of grooving is used for large modern vertical units 
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Why Not Try Do-It-Yourself 
Control Panels 


Labor-saving control centers can be built on the job for many 
remotely-operated motor loads, at low cost, using conventional 
devices—and a little ingenuity. Try a sample panel in your plant 


By R. M. FRANCIS 


Hew MANY MOTORS, fans, 
pumps, and other electrical de 
vices do you have in your plant, 
which are located at distant points 
and require a lot of travel time just 
to start or stop? Perhaps an analysis 
of your electrically-operated me 
chanical equipment would immedi 
ately disclose a number of items that 
could be operated by remote-control, 
if the facilities were available. 

In a system as basic as the air con 
ditioning plant of a large office build- 
ing, the fans, compressors, pumps, 
and other units are widely scattered 
over the building, in most cases. The 
start-up and shut-down procedures 
require travel from basement to roof 
in a conventional system. This takes 
time, and often requires the services 
of an extra person, plus some over 
time labor. So why not consider the 
possibility of doing most of the opera 
tions by remote-control? 

Starting with the simplest kind of 
system, let’s say there is a 
pressor in the basement, and a large 
fan-and-coil unit on the top floor of 
the building, plus a roof cooling 
tower, or evaporative condenser. The 
system will be started-up in a certain 
sequence, and probably shut down in 
reverse order. Now, if these opera- 
tions can be performed by pushing 
buttons in the power engineer's office, 
think of the time and steps to be 
saved. The addition of pilot lights 
will, of course, be required, to indi 
cate whether motors are stopped or 
running 

Advancing from a simple start 
stop system, other refinements can be 
added if the cost is justified. Bear 
ing-temperature indication can be 
had by the addition of thermo- 
couples in the bearings, and an indi 
cating thermometer on the control 
panel. Alarms of various types can 
be added if desired; temperature 
sensing devices will indicate building 
their cost can 


com 


zone temperatures, if 
be justified 


Standard Wiring Devices Used 


Conventional stop-and-start but 
tons, pilot lights, motor-starters, and 
other wiring devices — plus a shop 
fabricated panel are all that’s 
required to install a remotely-con- 
trolled system. A _ basic one-unit 
control system appears in Fig. 1, 
together with an illustration of the 
simple panel required. 

Most motors of any size will be 


220, or 440 v, but the control circuits 
will be 115 v; this calls for code 
wiring in conduit. The control-circuit 
wiring cost can be greatly reduced 
by using a 24-v system; no conduit is 
required, and the wiring is easier and 
faster to instali. Control wiring of 
24 v is quite satisfactory if the length 


SWITCH 


440 


of run is not excessive; however, the 
addition of repeaters will overcome 
the voltage drop in extremely long 
runs. If 24 v is used, instead of 115 v, 
the basic wiring diagram in Fig. 1 
still applies; the step-down trans- 
former would, however, have a sec- 
ondary rating of 24 v. 
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Fig. 1. Simplest of remote panels, used in connection with conventional motor- 
starter and safety switch. Starter and switch are required, regardless of location 
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Fig. 2. Suggested layout of remote panel for controlling motor loads in basement, at top floor, and in roof penthouse 


As the number of load points in- 
creases, the economy of operation 
becomes more interesting; the panel 
becomes more impressive, and more 
freedom is gained by the operating 
engineer for other duties. An illustra- 
tion of a relatively simple three-load- 
point system is shown in Fig. 2. 
Here we have a compressor in one 
location, a pump in another, and a 
fan in still another. All of these loads 
are conveniently controlled from the 
central control panel in the power 
engineer’s office, or any other loca- 
tion most convenient to operations. 

The layout of the panel face should 
be such that additional features can 
be added when justified; or, a modu- 
lar size should be pre-selected and 
additional panels added. Engraved 
nameplates are inexpensive and will 
enhance the appearance of the panel 
and give it a custom-built look. Such 
nameplates prevent confusion, and 
simplify the control system for new 
employees. 

Panels can be made in your own 
shop, or can be made in any sheet- 
metal shop that has the equipment 
for making heavy gauge items of this 
nature. A baked enamel finish is de- 
sirable but not essential. If a definite 
sequence of operation is’ necessary, 
this can be graphically displayed on 
the panel, as shown in Fig. 2; this 
will help to prevent errors, and will 
permit an unskilled operator to start 
and stop the system in emergencies. 

Up to this point, only the simplest 
of systems has been discussed, and 
they are truly do-it-yourself projects. 
From here, the job becomes more 
complex; the extent to which the 
system becomes remotely-controlled 
depends on several factors: 

1. Cost of controls, wiring, and 
devices. 

2. Savings in operating costs to be 
gained. 

3. Engineer’s knowledge of con- 
trols. 
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4. Actual value of added devices 
and controls. 

Temperature indication is prob 
ably the second step to be considered 
for study. One danger in remote con- 
trol of loads is that of infrequent, or 
uncertain, inspection of bearings, 
pump packings, and electrical equip- 
ment all classed as preventive 
maintenance. Probably the one most 
important indication of temperature 
rise desired is that of bearings; faulty 
lubrication, misalignment, and many 
other factors can cause them to be- 
come heated to the danger point. An 
indicating thermometer gives exact 
temperature readings, but this is not 
essential in all cases. An ordinary 
alarm circuit serves very well if other 
factors are agreeable; or, this can be 
supplemented with a localized trip- 
out relay to stop the motor, or dis- 
connect the power to the equipment 
involved. 

As another step in a do-it-yourself 
remote-control project, the alarm 
circuit, with indicating lights, is 
probably the most practical. How- 
ever, if a temperature indicator (or 
recorder) is available for other pur- 
poses, this can be installed on the 
control panel, to do double duty. If 
used, a selector switch must be in- 
stalled in its circuit, to select the one 
point at which a temperature indica- 
tion is desired. Figure 3 shows a 
typical remote-control system which 
incorporates these features: 

1. Three “start’’ pushbuttons, and 
pilot lights. 

2. Three “‘stop”’ pushbuttons. 
3. Over-temperature alarm bell 

4. Indicating thermometer. 

5. Selector switch. 

There is one danger inherent in 
any remotely-controlled system; un- 
less a rigid program of inspection, on 
periodic intervals, is maintained, 
there is a tendency to overlook the 
equipment being controlled. A rou- 
tine inspection and preventive main- 





tenance program must be adhered to. 

Since the motor-starters and/or 
safety switches are required anyway, 
the cost of these devices need not be 
included in a remote-control project. 
Wiring cost can be inexpensive; start- 
stop buttons and pilot lights are over- 
the-counter items; also, the panel 
can be made on the job if’necessary, 
and if proper tools are on hand. 

From a simple beginning, the re 
mote-control system can expand into 
a complex network of controls, wir 
ing, instrumentation, and gadgets; 
but then it no longer belongs in the 
strictly do-it-yourself class. 
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Fig. 3. Remote-control panel with start- 
stop buttons, lights and thermometer 
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Fig. 1. (Left) Typical pattern of damage due to mechanical 
strain which cracks normal protective coating. Fig. 2. En- 
larged view (30X) plainly shows cracking of brittle scale 


Have You Ever Asked Yourself 


Why Does That Particular 


Author faces a challenging paradox, and asks: Can repeated pipe 
and fitting failures result from mechanical strains rather than the 


usual erosion and/or corrosion 
food for thought, and perhaps 


By FRED J. POSS 
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What Happens 


Think ol tee! pip u na My Wo 
lunctior , the metal con 
fluid, 


carbonate, 


eparate 
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tain upport 


a protective scale ol oxide, 
or other material nsice the pipe 
separates the metal from its environ 
ment. Without this 


wouldn't last long, even in 


protect or tee 
ordinal 
water 
Unfortunately, 1 
is often brittle and is 
trains that 
modest for the 
a hard brittle 


subject to crack 
ing under would be cor 
sidered quite 
proper. This 
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causes? He explains, gives you 
considerable relief from this bane 


he reader must bear it in mind to 
aid in understanding the localized 
pattern of failures usually observed 
in piping systems. 

Many have become so used to 
thinking of pipe corrosion in terms 
if chemical reaction or erosion that 
ome rather obvious paradoxes are 
overlooked. How many 
readers for example, have experi- 
enced failures in a particular fitting, 
and replaced said fitting only to have 
it fail again and perhaps again? Eise- 
where the pipe seems to have marvel- 
resistance but at this 
one location there is constant trou- 
ble. Chemical corrosion and erosion 
do not satisfactorily explain the fail- 
ures of a pipe elbow and its replace- 
ment if three other identical elbows 
at different locations in the line are 
undamaged over the same period. 
and erosion are not that 
or selective without a 


ometimes 


ous corrosion 


Corrosion 
nconsistent 


reason 


How It Works 
Piping in power and process plants 
is not static or motionless. It expands 
and contracts and may even sway 
in the breeze if maintenance is not 
up to par. All this means that stresses 


occur and the resulting strains, while 
not always damaging to the metal, 
may crack or spall off the protective 
scale. After a number of cycles of scale 
cracking, repair, and more cracking, 
a pattern develops like that seen in 
Fig. 1. The rippled bottom of this 
cavity has been diagnosed by many 
as typical of erosion but the actual 
liquid velocity in the line was less 
than one ft per sec. There were three 
other identical elbows in this line, 
same flow, same fluid, same tempera- 
ture, that showed no evidence of 
damage over the same operating 
period, 

Figure 2 is an enlarged view (30 X) 
of the scale in the corroded area of 
Fig. 1. The cracks in the seale are 
plain at this magnification. The line 
containing this elbow had a known 
history of cyclic deflection during 
operation. It swayed considerably. 

Figure 3 shows an elbow that 
developed a leak near the inside 
radius of the bend. This might give 
rise to some head scratching on the 
yart of those of the erosion school 
yut it’s not hard to explain in terms 
of stresses since these are not con- 
fined to any special point on the 
fitting circumference. 

Modifications or changes of equip- 
ment are not uncommon in a process 
plant, particularly a new one. The 
required piping changes are made 


*Supervisor, Materials and Processes 
Engineering, Atomic Power Dept, West- 
inghouse Electric Corp, East Pittsburgh, 
Penna. 








Fig. 3. (Above) Damage such as this is difficult to explain 
as corrosion or erosion. Fig. 4. Typical piping area. Dam- 
age to fittings here can be avoided only by proper design 


Fitting Fail? 


to suit the new equipment, usually 
by maintenance pipe fitters, and 
the plant goes back on stream. The 
plant engineers have sized the pipe 
to handle the required gallons per 
minute and maybe made it one size 
larger to hold down pressure drop. 
Perhaps someone has even reduced 
the length and number of fittings by 
eliminating a U bend or an offset 
for reasons of economy. But now a 
rash of ‘“‘corrosion’’ failures take 
place at or near the new equipment. 
No one has consulted a pipe design 
engineer, who could have prevented 
all the trouble, because usually there 
isn’t one available after the construc- 
tion phase is finished. Thirty or forty 
per cent of the total plant capital 
equipment investment may be in 
pipe but rarely do we find an engi- 
neer who can do a stress analysis on 
the stuff. The writer has seen thou- 
sands of dollars spent on process 
stream analyses, inhibitors, long ra- 
dius ells to reduce turbulence and 
substitution of stainless steel, etc, 
during the course of investigating 
such failures. Somehow, considera- 
tions of design and maintenance 
remain outside of the area of interest. 
A pipe fitting creates some pressure 
drop or turbulence but it also con- 
centrates line stresses very effec- 
tively. Pipe designers refer to this 
concentration as a stress intensifica- 
tion factor. It is literally a ratio of 
the section modulus in the fitting to 
that of the straight pipe run. For a 
4 in., Sch 40 pipe elbow, this factor 


is 1.9. The worst situation occurs in 
reducing fittings where a large diam 
eter line is suddenly stepped down 
to enter a pump or control valve. 
The author’s experience shows that 
failures occur more frequently at 
large reductions in line diameter 
than at any other place in power and 
plant process piping. Table I gives 
approximate values of stress intensi 
fication for several sizes of commonly 
used reducers and elbows. 


Stresses Are Unavoidable 
There are two basic ways pipe 
can be stressed and a cantilever pipe 
beam will serve to show how it works 
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The first is called constant loading 
or constant weight loading. We place 
100 lb on the end of the pipe (beam) 
and it sags —— perhaps 1 in. It is also 
stressed, say 20,000 psi max. Now, by 
increasing just the pipe diameter 
(thereby strength cel stiffness) the 
100 lb will cause less deflection and 
lower stress. This type of loading 
may result in plant piping where 
hangers or supports have failed or 
where construction or maintenance 
people use the piping lines to support 
scaffolding for compressors, welding 
equipment and the like. Dead weight 
loading should be avoided or mini 
mized because pipe is very expensive 


Approximate values of stress intensification for some common fittings 
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and quite inefficient as a.structural 
member compared to angles, tees, 
channels, ete. 

The other loading that stregges 
pipe is the constant deflection type 
and this comes mainly from thermal 
expansion forces. For example, if a 
run of pipe had a 90-deg tie-in line 
entering through a tee connection, 
the thermal expansion of the tie-in 
would deflect the main run. Here, the 
situation with regard to stress takes 
a different turn. The stronger and 
stiffer the pipe being deflected, the 
more highly stressed it becomes. It 
can't restrain the thermal expansion 
thrust of the perpendicular tie-in 
line so it has to deflect as much as 
the product of: a * aT * L (for 
the tie-in line) dictates. (In this equa 
tion, a =~ thermal expansion coeffi 
cient; a T temperature change; 
L, = straight length of tie-in line). 

Briefly, the stress in the pipe, for 
a given deflection, is proportional to 
the section modulus which in turn 
increases with diameter and, to a 
lesser extent, with wall thickness. 

Corrosion troubles are too often 
countered by classical solutions; i.e., 
increased pipe wall, increased pipe 
diameter, change to stainless steel. 
All this, of course, increases expan 
sion or strength and stiffness (and 
line stresses) when what we really 
need is increased flexibility 

Table II gives a set of data showing 
the effect of dimensions and materials 
on the stresses in a simple bend or 


offset. The data was obtained by the 
Tube Turns method of calculating 
combined line stress. The effect of 
diameter and material can be noted 
from Table II. Columns 3 and 4 
indicate an 11 per cent reduction in 
combined stress obtained by going 
from 4 in., Sch 80 pipe to 3 in., Sch 
80. The table also shows a stress 
reduction in going from 4 in., Sch 
40 carbon steel pipe to 4 in., Sch 80. 

This is not a contradiction of the 
earlier statement about wall thick- 
ness increasing stiffness; it does, but 
in the example used in Table II, the 
heavier wall results in a greatly 
reduced stress intensification (i) in 
the two elbows. In other words, the 
peak stresses have been reduced by 
distributing them over more pipe 
length and it is the peaks we are 
concerned about. Actually, the bad 
effect of increasing the wall thickness 
of pipe lies in the greater thrust the 
line will exert on other pipe and 
equipment tied into it as noted ear- 
lier. 

Geometry or shape was held con- 
stant in columns | through 4 but its 
effect on flexibility is very great. 
Column 5 compares the offset in 
column 1 with one in which the 
“W”"’ dimension is changed from 5 
to 4 ft, and reveals a significant dif 
ference. Very often it is ignorance of 
the importance of this Shape Factor 
that causes trouble in piping when 
it’s not designed but just put to- 
gether 


To summarize, pipe and pipe fit- 
tings have certain functions to per- 
form, and they can perform them 
well if given the proper opportunity. 
They must be properly sized, and of 
the proper strength. They must be 
well laid out, and installed in the 
proper manner. Then they must be 
used under conditions not exceeding 
the design data. Last but not least, 
they must be subjected to tight 
maintenance of the highest caliber, 
including the use of the necessary 
historical records to make cost com- 
parisons possible. 


Recommendations 

1. Maintenance should include rou- 
tine checking and repair of pipe sup- 
ports (particularly spring loaded), 
anchors, sway braces, etc. to insure 
that the building frame is supporting 
the pipe and not the reverse. 

2. Small changes in pipe layout to 
accommodate revised or re-designed 
process equipment should be done 
under the supervision of a competent 
piping engineer. In general, the short- 
est distance between two points is 
the most economical in piping 
maintenance cost 1s con- 


not 
layout if 
sidered. 

3. Don’t oversize your pipe to save 
a little on line pressure drop. You'll 
have to reduce and enlarge for con- 
trol valves and pumps and the greater 
the reduction ratio the greater the 
possibility of local failure from over- 
stressing. 


Table Ii. These figures demonstrate the vital effect of dimensions and materials on the stresses in a simple bend or offset 


Conditions 
Operating Pressure 
Maximum Temperature 
Minimum Temperature 
Dimensions 
A 
Ww 
v 


< >< 


Tables 

Stress Intensification 
Effective Excess Length 
Shape Factor 
Number of Elbows 
Effective Line Length 
Max Temp Expansion Factor 
Min Temp Expansion Factor 
f Max f Min Expansion Factor 
Outside Pipe Diam 
Flow Area 
Metal Area 
Bending Stress Ove 

to Expansion f 
Longitudinal Pressure 

Stress 
Combined Stress 
Allowable Combined Stress-CODE 
Difference 5 (Ss 5,) 
Stress Condition 


* Square Corner Length 


1 2 


Sch 40 Sch 40 
Carbon 
Steel 


4 in 


less Steel 


Symbols Units 4 in 


70 


20 
12 

5 
37 


Constant 1 
Ft Elbow 4 
Constant ‘ 2 
2 

46 
107,100 
12,400 18,300 
64,700 88,800 
45 4 
12.73 12 
3.17 3 


77,100 


25,300 34,800 
1,600 
36,400 
25,800 
10,600 
41 per cer 


1,600 
26,900 
24,000 

2,900 

12 per cent 
Overstress 


Note: Maximum allowable combined stress is taken from ASA 


| Code for Pressure Piping, Para. 620 (g) 


18-8 Stain 


Overstress 


3 4 5 


Sch 40 
Carbon 
Steel 
4 in. W 4 ft 


Sch 80 

Carbon 
Steel 
3 m" 


Sch 80 
Carbon 
Stee! 
4 ”" 


400 400 
400 


70 


400 
400 
70 


20 20 

12 : 12 
5 4 

37 x 36 


1.42 1.92 
2.6 47 
2.1. 2.6 
2 2 
4 42.2 45.4 
77,100 77,100 
y 12,400 12,400 
7 64,700 64,700 
5” 4.5 4.5 
73 11.50 12.73 
17 4.41 3.17 


4 


20,5003 


3.5] 
6.6 
3.02 
15,100 32,000 
870 
15,970 
24,000 
+ 5,130 
21 per cent 
Understress 


1,600 
33,600 
24,000 

9,600 

40 per cent 
Overstress 


1,040 
21,540 
24,000 
+ 2,460 
vt 10 per cent 
Understress 





Handhole Gasket Failures 
Can Be Stopped 


Handhole gasket failures are the exception, not the rule. But when 
the disease does strike, it can be serious. Good original workman- 
ship, followed by thorough maintenance, will prevent and cure it 


By H. M. RIVERS * 


Mae from gasket trouble in 
the past is no guarantee that it 
can’t turn up later on. Leaks may 
develop slowly over a very long 
period of time and constitute no 
more than a minor nuisance to 
the boiler maintenance crew. Other 
times, a rash of leaks may develop so 
quickly as to put boilers, even whole 
plants, virtually out of service over- 
night. Even though the problem may 
not be acute in your particular plant, 
forces may be at work that can lead 
to trouble — possibly serious trouble 
in the future. 

If conditions are right, almost any 
major change in boiler water condi- 
tions can bring on an epidemic of 
leaking handhole joints. This hap- 
pened in one plant when it switched 
from hot-process softening to de- 
ionization of the boiler make-up 
water. Numerous cap leaks have been 
known to develop shortly after a 
change in, the type of internal treat- 


— 


ime 6 


Fig. |. This handhole cap failure was caused by severe cor- 
rosion when boiler water caustic concentrated at small leak 


ment, sometimes when the change 
involved nothing more than the in- 
troduction of an organic dispersive 
agent. Simply improving the chemi- 
cal control in dirty boilers may pro- 
duce a rash of leaks at handhole 
joints. 

Leakage of this type nearly put 
one large utility plant out of opera- 
tion shortly after feedwater con- 
tamination with relatively acidic 
river water reduced the boiler water 
pH value to about 4.4. 

In another case, a new boiler was 
re-gasketed following its initial acid 
cleaning, but not all of the handhole 
joints were made completely tight 
before metal sheathing was installed 
and hid them from observation; 
several months later, the boiler had 
to be taken out of service because 
many handhole gaskets had virtually 
disintegrated. 

A similar case of gasket deteriora- 
tion developed in a plant where 
gaskets had been mashed out-of- 
round and crushed in spots when 


caps were tightened on improperly 
machined header seats in a new 
boiler. 


Mechanism of Attack 


From the above remarks, it is clear 
that damage to handhole joints may 
be caused by a wide variety of things 

so many in fact, that we might 
well despair of finding any features 
that are common to all and which can 
be kept under control. 

Actually, the picture can be readily 
brought into focus by recalling a few 
things we know about the chemistry 
of steel and boiler water. Practically 
all boiler waters contain a little caus- 
tie alkalinity to assist in the preven- 
tion of scale and corrosion. This 
caustic alkalinity can become ex- 
tremely corrosive to steel and gasket 
materials if allowed to concentrate 
excessively; and there is no doubt 
that caustic is responsible for the 

* Director of Engineering Service, Hall 


Laboratories, Division of Hagan Chemi- 
cals & Controls, Ine 


Fig. 2. Typical handhole cap removed from highly-corrosive 
service. Note extensive pitting around the entire perimeter 
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type of attack observed on gaskets 
and the header and/or cap 
where leaks have occurred 

On the other hand, since a great 
majority of boilers never experience 
more than a trivial amount of trouble 
with leaking caps, boiler water con 
ditions in general, and boiler water 
caustic in particular, cannot be solely 
responsible for the difficulty. 

Obviously, we are dealing here 
with a combination of chemical and 
mechanical factors: 1, a boiler water 
containing caustic that may become 
corrosive to steel if permitted to 
concentrate excessively; and 2, a 
leak within which boiler water solids 
may concentrate as steam flashes off 
at atmospheric pressure. The mech- 
anism is simple. A leak of some mag- 
nitude, however small, must exist 
initially to get the process going. 
Some portion of the escaping boiler 
water flashes off as steam, leaving 
behind an increasing concentration 
of caustic. This caustic eventually 
becomes concentrated enough to at 
tack the gasket and seat materials, 
thereby enlarging the openings and 
accelerating damage through the 
action of corrosion and erosion 


seats 


Prevention and Cure 

Since there are many reasons why 
a certain amount of caustic alkalinity 
must be maintained in most boiler 
waters, the only remedy for this type 
of caustic corrosion is to keep the 
handhole caps from leaking in the 
first place. Imperfect fabrication of 
joints in the beginning must be 
blamed for the initial leaks that get 
things off to a bad start. Any leaks, 
however tiny, may develop into real 
trouble spots later on 


Considerable care must be exer- 
cised in machining the seats, aligning 
the gaskets and caps, and tightening 
the caps before and after the boiler 
goes in service. Whenever caps are 
removed, it is generally very poor 
practice to reuse any of the old 
gaskets, and both header and cap 
seats must be thoroughly cleaned 
and polished resurfaced, if neces- 
sary to remove all dirt, nicks or 
grooves created by previous leaking. 
Tightening the caps excessively may 
crush or distort the gaskets and cause 
serious trouble at a future time. 

Some of the initial crevices may be 
so tiny that leakage through them is 
extremely hard to detect. To aid in 
inspecting for very minute leaks, a 
cold mirror or plate of polished 
metal, or even a jug of cold water, 
may be passed slowly around the 
joint. Appearance of moisture on the 
smooth, cold surface indicates the 
presence of a leak. Good maintenance 
men keep all handhole caps under 
careful observation for some time 
after a boiler is put on the line, anda 
program of routine thorough inspec- 
tions of all handhole (and manhole) 
joints is highly advisable. Apparently 
trivial leaks that are unnoticed or 
ignored can lead to unscheduled 
boiler outages and costly repairs. 

A great many incipient leaks prob- 
ably become plugged with boiler 
water solids within a short time after 
the boiler goes in service. If all 
crevices remain sealed in this way, 
there can be no leakage nor conse- 
quent caustic attack, and the joints 
should remain sound indefinitely. 
However, if some major change is 
made in the composition of the boiler 
water, these chemical dams may be 


3 and 4. Gaskets in which concentrated caustic has attacked both the asbestos and the stainless steel laminae 


removed, allowing the leaks to reap- 
pear. Since crevices opened in this 
way may not again seal themselves 
quickly under the new condition, 
plant operators should be on the 
look-out for handhole leaks after any 
major change is made in boiler water 
chemical control. 

Once a header or handhole cap seat 
has become scored as the result of a 
leak that went too long unattended, 
little can be done but throw the cap 
away and reface the header seat, 
which is usually a costly machining 
job. Sometimes gaskets made of rela- 
tively soft material can be obtained 
to compensate for irregularities on 
the surfaces of the seats. In many 
cases, however, this merely postpones 
the day of reckoning when time and 
money must be spent to put the seats 
back in shape. As an extreme, caps 
are sometimes seal-welded in place. 
That stops the leaks. It also stops a 
lot of other things in the way of 
boiler maintenance, inspection and 
cleaning. 

Good workmanship in the begin- 
ning and a tight maintenance pro- 
gram thereafter represent the best 
actually the only —- completely ef- 
fective solution to handhole gasket 
failures. 





WOULD YOU LIKE TEAR SHEETS? 
Readers wanting tear sheets of 
any article appearing in the issue 
for their personal file may ob- 
tain them by indicating the item 
desired on one of the post cards 
appearing in this issue—Editors. 
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Planning, Ingenuity Cut St. Joe 
Power Costs 


Non-condensing, single-extraction turbines, new boilers, tailored 
to process steam needs and fuels available, meet expanded produc- 
tion demands, cut fuel costs per ton of paper at St. Joe Paper Co 


By ANDREW A. CUMMINS * and C. D. BASSETT | 


‘T. JOE PAPER COMPANY of 
s) Port St. Joe, Fla., already had a 
paper-making capacity which some 
months averaged as high as 425 tons 
per day when, in 1951, it was decided 
to install additional equipment which 
would increase this capacity by 800 
tons. 

Power plant expansion required 
presented an opportunity to make 
installations which would materially 
reduce the costs of process steam and 
electric power. That this opportunity 
was realized is evidenced by the fact 
that the oil used per ton of paper 
produced was reduced from 102.5 gal. 
to 87.5 gal. This meant a saving of 
about 4,600,000 gal. per year over 
projected consumption at the old 
efficiencies. 

Major new equipment which con- 
tributed to this improvement in over 
all efficiency included two non-con- 
densing turbine-generator units, five 
boilers, two closed feedwater heaters, 
a deaerating feedwater heater, a de- 
mineralizer, and all necessary auxilia- 
ries. The story of the planning, selec- 
tion and integration of this equip- 
ment with the existing plant is the 
story of one way that this company 
has taken a long step toward over- 
coming the effects of constantly rising 
costs. 

In 1951, the power plant consisted 
of seven boilers and three condensing, 


Fig. 1. Bark chutes and spreader stoker. Boiler also burns oil 


double-extraction turbines driving 
6000-kw, 0.8-pf generators. There 
was a hot lime phosphate feedwater 
treating system. 

For make-up water and for general 
mill use, water was secured from eight 
150-ft wells and eight 600-ft wells 
which had a maximum capacity of 
about 6000 gpm. Hardness was about 
13 grains per gal. 

The condenser cooling water was 
sea water taken from the bay, neces- 
sitating frequent cleaning of the con- 
denser tubes, with high maintenance 
and undesired outages. 


Turbine Generator Selection 

Of the three 6000-kw generators, 
nominally rated at 7500-kw capabil- 
ity at unity power factor, two were 
purchased in 1937, the third in 1945. 
The turbines were originally designed 
for 600-psig 750-F steam at the 
throttle, with automatic extraction at 
125 psig and 50 psig, and a back 
pressure at the exhaust of 2.5 in. of 
mercury. 

Due to the speeding up of the 
paper-production machinery, the ex- 
traction pressures had been raised to 
140 psig and 70 psig by 1951. These 
machines were then carrying around 
11,800 kw average load with approxi 
mately 61,000 lb per hr of steam 
going to the condenser, the balance 
being extracted for drying paper, di 


gester cooking, heating water, black 
liquor evaporation, and so forth. 

Since process steam was required 
at 140 psig and 70 psig in large 
amounts and at 200 psig in consider 
able amounts, the question arose: 
Should one or both of the new tur- 
bines be condensing with double 
extraction, or one straight non-con- 
densing with 140 psig back pressure 
and one non-condensing exhausting 
at 70 psig and extracting at 140 psig’ 

It was clearly understood that with 
the condensing unit there would very 
seldom be any steam exhausted to 
the atmosphere. On the other hand, 
it was also realized that since there 
were large demands for 140 and 70 
psig steam there would be very little 
steam exhausted to the atmosphere 
even without the condenser. Further, 
a condensing double-extraction ma 
chine is not as efficient in overall Btu 
use per kwh generated as a back- 
pressure with extraction or a straight 
back-pressure turbine. 

Comparison of figures derived from 
manufacturer's data is shown in 
Table I. This demonstrates a saving 
of 18,000 Ib per hr in favor of the 
non-condensing turbines, which re 
sults in a saving in oil alone of ap 
proximately $68,000 per year. 

Estimated added investment, for 


*Cummins & Barnard, tne. | Engineer 
with Cummins and Barnard, Ine, when 
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consulting engineer 


Fig. 2. Two new 1 2,500-kw units help raise overall efficiency 
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the condensing turbines, condensers, 
pumps, motors, piping and the exten 
sion of the intake over the 
non-condensing installation was ap 
proximately $250,000. While 
the condensing water could have been 
used where the heat put into it would 
be of value, this would have to be 
balanced against the increased power 
consumption of the pumps as well as 
increased maintenance in repairs and 


system, 


some ol 


cleaning 

In summary, the 
units save $65,000 or 
and represent 
ment 

These turbines are now used 
with two of the old 6000-kw double 
extraction condensing units to handle 
the total mill load of about 31,000 
kw, the new units usually carrying 
about 25,000 kw nder these condi 
tions the per cent of throttle 
ending up in the condenser is 5.7, 
compared with 16.5 before the mill 
expansion 

Since there were 8,300,000,000 |b of 
steam the throttles in 1956, the 
possibility is readily seen of the sub 
stantial oil savings described above 
being realized 

This method of operation has made 
it possible to produce electric power 
a very low cost per 
is believed to be as 


non-condensing 
more per year 


$750,000 less invest 


new 


steam 


to 


requirements at 
-ton of paper. It 
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south, when fuel cost is taken atopyane temperature. 


consideration. 


Steam Production, 1951 

Before the 800-ton expansion three 
power boilers were in operation, hay 
ing been installed in 1938. Two of 
these burned bark and oil, the third 
oil only. The rated maximum capac 
ity of each was 48,750 |b per hr of 
steam at 600-psig and 750 F. By mod 
ern standards they were small and 
relatively inefficient boilers. 

These were augmented by four re 
covery three of which, in- 
stalled in 1938, were rated at 47,600 
lb per hr, and were also relatively 
small and inefficient. The fourth was 
a 1946 installation, produced about 
90,000 Ib of steam per hr from 250 
tons of pulp based on high yield oper- 
and was quite an efficient 
Table II shows the princi- 
pal characteristics of these recovery 
boilers. 

After some study had been made 
as to the desirability of using 850 or 
possibly 1250 psig for the pressure for 
all new boilers, the management 
decided that it would prefer to con- 
tinue to the 600-psig pressure 
which was already in use. This 
avoided a dual-pressure plant and 
assured simpler operation, but did 
sacrifice economy that would have 
been possible with higher pressure 


boilers, 


ation, 
boiler 


use 
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BOILER FEEO PUMPS (5) 


3. Diagram shows feed water and steam flow to and from all principal items in the power plant. New equipment is darker 


With somewhat 
higher steam pressure and tempera- 
ture all electric power could have 
been generated as a by-product of 
process steam without any condenser 
operation whatever, and with less 
than one per cent of the steam ex- 
hausted to the atmosphere at times 
of breaks, et 


New Power Boilers 

A new boiler of sufficient capacity 
to generate 110,000 |b of steam per 
hr when burning bark and 150,000 Ib 
when burning oil was installed to- 
gether with a stoker and a live-bot 
tom bin for handling and feeding the 
bark to the stoker distributors. 

The efficiency for the new boiler 
operation was predicted to be 85.6 
per cent when burning oil and 75.3 
per cent when burning bark. It has 
been found that these efficiencies and 
rated capacity when burning bark 
have been attained. 

But the operation of this boiler has 
not been without difficulties. At high 
rating a high temperature exists in 
the cinder return system, the tem- 
perature reaching a point where the 
nozzles burn next to the tubes on the 
outside of the furnace, requiring a 
shut-down for nozzle repair. This 
trouble has not yet been entirely 
eliminated. 

There has also been a wear of tubes 





Fig. 4. Exterior view of oil-fired, pressurized-furnace boiler 


due to the bark sand carried in the 
gas stream. The seriousness of this 
has been reduced by installing plates 
on the front side of some of the tubes 
and installing additional baffles at 
chosen points. However, there are 
still some failures of tubes due to 
sand erosion. 


Oil-Fired Boilers 

After considerable study it was 
decided to install two pressurized 
furnace oil-fired boilers with 200,000 
lb per hr continuous steaming capac- 
ity and a peak capacity of 230,000 |b 
per hr, steam conditions from the 
superheater being 625 psig at 760 F. 

The difficulty experienced with 
these boilers has been the failure of 
tubes due to overheating, because of 
internal deposits which occur in spite 
of the fact that the feedwater comes 
from a demineralizing system. These 


deposits occur in restricted areas 


Table |. Steam data, condensing and non-condensing units 
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about 4 ft above the floor of the fur 
nace’and are apparently due to a too 
high rate of evaporation at this point 
which together with otherg factors 
causes a heavy drop out of scale 
forming material. 

More strict control of water treat 
ment, periodic acid cleaning and 
reduction of the steam load at which 
the boilers are carried has reduced 
but not entirely eliminated the bulg 
ing of tubes. 

An analysis of the seale found at 
the points of failure showed that it 
did not consist of ordinary calcium 
and magnesium sulphate and car 
bonate scales but of iron, sodium, 
aluminum and silica compounds, 
making for the most part a very hard 
scale with a low rate of heat transfer. 

At the tube bulges the scale reached 
a thickness of 0.036 in. of which 
0.008 in, was a soft brown coating 
next to the water and 0.028 in. of a 
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Fig. 5. Diagram showing section of the power boiler in Fig. 4 


dark, hard, brittle seale next to the 
tube metal. Observation showed that 
5 ft down from the bulge there was 
only about 0,005 in. of seale. This 
suggests that although the scale- 
forming materials in the boiler feed- 
water are of small quantity yet if they 
all tend to drop out within a short 
length they will soon build up, de- 
creasing the heat transfer to the point 
where failure occurs. 

The contention that such a phe 
nomenon is peculiar to these oil-fired 
boilers is supported by the fact that 
there are ten other boilers operating 
at the same temperature and pressure 
with the same feedwater, in which 
such tube failures have not occurred. 
It can be correctly stated, based on 
thermocouple readings, that if the 
feedwater were 100 per cent pure 
there would be no tube failures but 
given even a very small amount of 
the above materials, concentration of 


Characteristics of the chemical recovery boilers 


As bought Old New 
1T-G 
Units 

Aas 


Each 


Boilers 
#5486 
Each 


Boilers Boller 
#1,42443 um 


Each 


T-G T-G 
Unit Unit 
a4 #5 


Steam Quantities, lb per hr 
200 psig extraction 50,000 25,000 Capacity lb per day dry solids 
140 " " 174,000 

— 137,000 
140 exhaust 348,000 

ye * 7 274,000 

27'A"' vacuum exhaust 

Kw by 200-psig extraction 

Kw by balance of steam 

Total kw 

Total steam to throttle 


| Uncontrolled * Controlled 


900,000 
350° 
700 
625 
760 

140,000 


359,000 
130.5 

650 
615 
725+ 

47,600 


700,000 

250 

670 

625 
725% 

90,000 


salt cake free 
Tons of pulp per day 
Design pressure, psig 
9,000 Steom operating pressure, psig 
425 
12,075 
12,500 
345,000 


850 
11,650 
12,500 

398,000 


Steam operating temperature, F 
12,500 
12,500 

274,000 


Average steam flow as operated 


* Based on 2600 Ib of liquor solids per ton of dry pulp 








scale occurs and the tubes fail. 

Since analysis of this scale by a 
well-known feedwater treating com 
pany showed it to be 30 to 40 per cent 
iron oxide and analcite, the latter 
consisting of a sodium, aluminum and 
silica combination, very close control 
of the demineralizer is required to 
give a minimum of aluminum and 
silica in the effluent, and reduce al! 
chances of iron pickup to a minimum. 

With these scale-forming materials 
kept at a point where no more than 
0.005 in. to 0.008 in. of hard seale 
would build up in one year, which 
would engender 750 F tube tempera 
ture on the fire side with an input of 
150,000 Btu per sq ft, and if the boil 
ers were cleaned once per year, it is 
expected that there would be no more 
tube failures 


Recovery Boilers 

Two new recovery boilers hav ing a 
capacity of 900,000 lb of dry solids 
per 24 hours each were installed. 

This performance was based on 
625-psig operating pressure at 760 F, 
a total heating surface of 40,620 sq ft, 
and on 52 per cent solids in the liquor 
to the recovery boilers from the 
multiple-effect evaporators. On the 
basis of one ton of dry pulp for each 
3000 |b of liquor solids, the capacity 
in tons of dry pulp for these boilers 
was 300 tons each. Due to hot stock 
refining at this mill, a ton of air-dried 
pulp is secured for each 2600 |b of 
liquor solids, which increases their 
capacity to 350 tons each per day, so 
these boilers have come up to ex 
pectations 

Each of the recovery boilers is 
equipped with an electrical precipita 
tor which was guaranteed to remove 
93 per cent of the suspended matter 
in the gases entering the precipitator 
The suspended matter is dry dust and 
fume, principally sodium sulphate. 

The recovery boilers receive black 
liquor from the multiple-effect evapo 
rators at 52 per cent (plus or minus 
of solids and after passing through 
the cascade evaporators the liquor 
going to the furnace has 65 per cent 
plus or minus) of solids. 


Feedwater Treatment 

The water supply for the mill 
which was installed at the time of the 
expansion was described by the 
authors in the May (1957) issue of 
POWER ENGINEERING, in an article 
titled St. Joe Paper Gets New Water 
By Long Distance. The water origi 
nates in the Chipola River, and at 
times there is high turbidity and con 
siderable color. It is supplied to the 
mill through an open canal most of 
the distance, which is some 17 miles. 

Treatment of this water for mill 
use, and before going to the demin 
eralizer filters is with chemicals intro 
duced at the inlet to one of the cul 
verts four miles from the mill, 
through which the velocity is 3.3 f{ps, 
insuring good mixing. From the cul 
vert the water discharges into a canal 
of large cross section where coagula 
tion and continued on page 120 
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Fig. 6. Section showing bark- and oil-fired boiler and bark handling equipment. 
Capacity is 110,000 Ib of steam per hr with bark, rises to 150,000 Ib with oil 
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Fig. 7. Cross-section of chemical recovery boiler and pertinent auxiliary equip- 
ment. Cascade evaporators concentrate liquor to furnace to 65 per cent solids 





Gas Turbines March On 


New prime mover acquires records for efficiency, dependability, 
versatility. Combination cycles with steam turbines offer overall 
efficiencies equal to critical-pressure plants at lower cost per kw 


[EW 16,000-K W gas turbine is the 
| heart of the world’s highest- 
capacity industrial floating power 
station, recently completed for serv- 
ice on Lake Maracaibo, Venezuela. 
This totally self-sufficient plant is 
designed for automatic and remote- 
control operation, and will burn 
natural gas, readily available in the 
oil fields, with provision for switching 
to distillate oil when necessary. 

The simple-cycle single-shaft tur- 
bine is the latest in the parade of gas- 
turbine prime movers which are gen- 
erating power, pumping fluids, com- 
pressing gases, and moving ships, 
trains and planes in ever-increasing 
numbers throughout the world. 

The last decade has seen several 
hundred gas turbines built and in- 
stalled in North and South America. 
Their owners are coming back for 
more. They like the rugged, dependa- 
ble machines. 

There are three main reasons why 
the gas turbine has so rapidly achieved 
the status of maturity as a prime 
mover: it is efficient; it is reliable; 
it is versatile. And it has proved itself 
on all three counts, in operating 
experience that amounts to hundreds 
of turbine-years in the western 
hemisphere alone. 

New installations are compiling 
increasingly attractive records. Units 
now under construction or in the 
planning stages are larger and/or 
more efficient, and the latest systems 
promise remarkable economies. 

The gas turbine, now widely ac- 
cepted as a prime mover in power 
generation, in industry, and in land, 
sea and air transportation, is to be 
found fueled by gas, by oil, and by 
coal, and is considered a prime pros- 
pect for use in connection with a 
nuclear reactor. Even its use with 
solar energy as a source of heat is 
being discussed. 


Economy in Combinations 

In Cordele, Georgia, next March, 
the first plant originally designed as a 
combined-cycle steam-turbine, gas- 
turbine plant is scheduled to go into 
yperation, bringing new overall effi- 
ciencies into reach of a plant its size. 
A 5000-kw simple-cycle single-shaft 
gas turbine will exhaust into a 
130,000 Ib per hr boiler, to assist in 
making steam to drive a 12,500-kw 
steam turbine. The exhaust will also 
be used in drying and transporting 
the coal to the boiler, and in heating 
the feedwater. Both turbines and 
generators were built by General 
Electric. 

The advantages of this sytem are 


not confined to small plants. J. O. 
Stephens, Westinghouse, points out 
that in a modern 150,000-kw steam 
plant of 1800-psig pressure, 1000-F 
initial and 1000-F reheat tempera 
ture, the overall plant efficiency may 
be improved five to six per cent by 
the addition of a*gas turbine to the 
cycle. Further, original cost per kw 
capacity shows a decrease of about 
six per cent. These figures are for 
ambient air at 80 F, and 
even greater as the temperature de 
creases, due to the 
flow of air. 

Sufficient studies have been made 
both by manufacturers and consult 
ing engineers to show that these gains 
are realistic and should be 
pursued. 

The basic scheme for this combined 
system is shown in Fig. 2 

Use of gas turbines in power gen 
eration has grown from the original 
concept of a versatile peaking unit 
until it now is competing favorably 
under some conditions with both 
steam and diesel prime movers. One 
of the pertinent conditions is that 
low-cost gaseous fuel must be availa 
ble. It is predicted, however, that 
improvement in the techniques of 
burning other fuels may alter this 
situation. Oil, of course, is widely 
used in various grades. Now in suc 
cessful operation in Germany is a 
2000-kw gas turbine unit with a coal 
fired air heater as the heat source 

One of the largest installations of 
gas turbines for generation of electric 
power is being built on Vancouver 
Island, B. C. Contributing to the 
total capacity of 75,000 kw will be 
two 19,750-kw simple-cycle single 
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shaft units and two 18,000-kw regen- 
erative-cycle single-shaft units. They 
were ordered from General Electric. 


Many Advantages 

So simple to operate is a gas tur 
bine plant that at Fort Stockton, 
Texas, a 5000-kw plant is operated by 
man per shift, and a new unit 
scheduled to go into service in 1958 
will not the manpower re 
quirements, In other cases, complete 


one 
increase 


remote control is being used 

A further advantage in this type of 
plant is that auxiliaries are few, hold 
ing down both initial cost and subse 
quent maintenance The gen 
erating units are also flexible enough 
to handle large or sudden fluctuations 
of load, and unusually high 
efficiencies at partial loads, 

Two additional advantages of the 
gas turbine were pointed out when 
four 5000-kw units were ordered from 
Westinghouse by the state of Sao 
Paulo in Brazil. They were selected 
because of a serious water shortage 
in the area they were to be 
installed, and because their mobility 
would make it pos 
at minimum expense should it become 
desirable in the future, 

Figure 3% the first of two 
16,000-kw units before shipment to 
Monterre Mexico, where it will 
generate electricity for a complex of 
industrial concerns in that area, This 
simple-cycle single-shaft machine will 
burn natural gas as fuel, was manu 
factured by General Electric 

That company is also shipping a 
11,500-kw unit of similar design to 
Caracas, Venezuela, which will 
natural gas as fuel, but is designed 
for dual fuel operation, changing 
from gas to distillate oil as necessary 
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A second unit of like capacity for 
Caracas has been ordered from Brown 
Boveri. 


High-Powered Portables 

The floating power plant mentioned 
above, which will be towed from 
place to place as it is needed in the 
oil fields of Lake “Maracaibo, is 
mounted on a large barge, along with 
all pertinent auxiliaries, including 
high- and low-voltage switchgear, 
power and step-down transformers, 
and all controls, Its land counterpart 
is a 5000-kw mounted unit 
which finished a year of 
testing, than 5000 
hours of time at Fort 


Meade 


railway 
nas’ just 
logging more 


operating 





This power plant is installed on 
two 54-ft long cars, which also con 
tain all necessary auxiliaries, all of 
which were furnished by Westing 
house. The unit and all of the auxil 
iaries of the floating plant were of 
General Electric origin 

Other portable include 
English Electric's unit, offered either 
with or without the regenerative 
feature. With the heater, the engine 
weighs 30,000 |b, develops 1910 kw 
with an efficiency at the alternator 
terminals of 22.23 per cent, at 59 F 
When altered to operate at 32 F, it 
is capable of an output of 2125 kw, 
the efficiency rising to 25.63 per cent 
The outline of this gas turbine and 
generator is shown in Fig. 5 

The reliability of the gas turbine 
in electric power production is im 
pressive, and as the few early bugs 
have been worked out and the older 
becoming a minute 
minority, the reliability factor is 
rising even higher. Figure 1 shows 
three Westinghouse units in a Vene 
zuelan which operates with 
no interconnecting ties or any other 
standby power. Substantiating confi 
dence in the record of reliability 
which the three machines have estab 
lished is the fact that a fourth unit 
has been ordered will go into 
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models 
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station 
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The Gas Turbine in Industry 

In industry, the gas turbine 
been put to a wide variety of tasks 
At Gates Rubber in Denver, a 5000 
kw unit not only generates electric 
power but also supplies heat to make 
process steam in a heat recovery 
boiler. The chemical and _ petro 
chemical industries have put the gas 
turbine to work in applications too 
but largely 
and 


has 


mention, 
concerned pumping 
pressing fluids and gas 

A number of combination 
are in use or being studied in these 
These entail cases where 


numerous to 
with com 
cycles 


industries 
gases are compressed by the compres 
sor of the unit, used in the process, 
and discharged at elevated tempera 
tures through the turbine. Typical of 


Fig 


3, 16,000-kw gas turbine for electric power in Monterrey 
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Fig. 2. Typical scheme for combination cycle of gas and steam turbines, making 
maximum use of all heat available in both cycles. Very high efficiency is attained 


this application are nitric-acid plants, 
where several such installations are 
presently accumulating data. 

Having pumped natural gas long 
distances for some time, gas turbines 
were recently inaugurated into serv- 
ice pumping crude oil through pipe 
lines. 

The first gas turbine to be used in 
the United States for supplying air in 
blast furnace operations will be deliv- 
ered to U.S. Steel’s South Works in 
Chicago next year. It will use directly 
the combustible gases usually drawn 
off and used to fire steam boilers, 
which drive steam turbines, which in 
turn drive compressors. The boiler 
and its auxiliaries, all of the feed- 
water cycle will be eliminated by this 
system. The initial cost of the equip- 
ment will be less, and the mainte- 
nance and operating expenses should 
be considerably lower. 


World's Largest G-T Plant 
World’s largest concentration of 


gas-turbine power is on Lake Mara- 
caibo, Venezuela, where twelve 8000- 


hp units are used to operate centrifu- 
gal compressors, injecting 300,000,000 
cubic feet of compressed gas daily 
back into the oil fields beneath the 
lake. This plant, located on a plat- 
form seven miles out in the lake, 
took over the title of the world’s 
largest from its neighbor, which has 
ten 6000-hp units. Both are the prop- 
erty of Creole Petroleum. A third 
plant is in the planning stage. It is 
expected that this procedure will 
improve the eventual recovery of oil 
from this field about one third. 


Transportation 

In the transportation field, the gas 
turbine has made no less, perhaps 
more of an impact. The success and 
universal. acceptance of the turbo- 
prop and turbo-jet engines for air- 
craft propulsion are well known. 
These are nothing but air-borne adap- 
tations of the gas turbine as we in the 
power engineering field know it, and 
propel most of the military and a 
growing section of the civilian air- 
craft in the air today. 


Fig. 4. Three Venezuelan gas turbines typify dependability 
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Fig. 5. English Electric 


Advances in the machines on the 
railways of the nation have been 
equally as spectacular. 

Union Pacific has 25 gas-turbine- 
powered locomotives in service 
between Council Bluffs and Ogden. 
The oldest has been in service since 
February, 1952. Al! of the 27 units 
including spares) have been out for 
modification or repair at least once. 
In spite of this they have proved 
they can: 1, move freight faster; and 
2, attain higher reliability, than any 
other type. Not bad for a young 
prime mover! 

Bituminous Coal Research reports 
considerable progress in its efforts to 
develop a gas turbine for locomotive 
use, employing pulverized coal as a 
fuel. The coal is pumped into the 
combustor of the turbine as a fluid. 
In the unit presently under test, it is 
reported that one of the most diffi- 
cult problems, that of wear and ero- 
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2750-hp gas turbine, shown with generator, is portable, highly-efficient. Note the unsplit 


sion, has apparently been satisfac- 
torily overcome. The success of this 
type of turbine would undoubtedly 
lead to its use in many of the other 
fields where gas turbines are now in 
operation. 

On the sea, the Liberty Ship John 
Sergeant is now propelled by a gas 
turbine, the world’s first to be driven 
by this means exclusively. Its speed 
has been increased 50 per cent by the 
replacement. The machine is of the 
regenerative-cycle, two-shaft type. 

Elsewhere in large ship propulsion, 
the combination of the free-piston 
engine (Editor's note: Watch this one 
come, too!) and the gas turbine is 
being researched. This is a combina- 
tion just as promising in the improve- 
ment of efficiencies attainable as the 
combination of the gas- and steam- 
turbine cycles, and is equally as 
applicable to stationary as marine 
installations. As American technol 


casings 


ogy improves, more will be heard of 
this. 

In smaller hulls on water, and a 
variety of automotive uses, as well as 
small portable generators, gas tur 
bines will take a place. As in any 
relatively new development, mass 
production must be assured by mass 
acceptance before small units will 
reach the market. Research is under 
way, however, which indicates that 
the necessary efficiency, reliability 
and low initial cost may be within 
reach in the near future. 

In summary, the power engineer 
must regard the gas turbine not only 
as a source of mechanical power, 
electrical power and extra heat, but 
also as an instrument for the use of 
excess heat. Because these needs, in 
various combinations, are universal, 
you are sure to come to know the gas 
turbine very well within the next 
decade or two. 


New Crane Lowers Boom on Maintenance Costs 


NEW TYPE of self-propelled hy- 
draulic crane has made big mainte- 
nance jobs a lot easier at the Duquesne 
Light Co’s Brunot Island station at 
Pittsburgh, Penna. 

Telescoping boom has capacity of 
five tons at a 10-ft radius, extends to 
lengths of 8 to 18 ft, and revolves 
through a full circle; boom angle can 
be adjusted from horizontal to 66 
deg of elevation and is hydraulically 
controlled. 

Purchased primarily to supple- 
ment the large 20-ton overhead crane 
in the powerhouse, the new unit has 
served as a puller, tugger, lifter, car- 
rier, positioner, digger, and general 
jack-of-all-trades. 

For more information, write the 
Editor, POWER ENGINEERING, Bar- 
rington, Ill. 


Major overhaul costs at power station reduced 25 per cent by use of new crane 





How's PVC Doing In Power Field? 


Versatile new material—polyvinyl 


chloride—announced a few 


years ago, finds new power applications every day for pipe and 
fiitings, tanks, ducts, fans and cooling towers, to cut maintenance 
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techniques had to be improved. With 
the coming of injection molding of 
fittings, and the extrusion of pipe, 
have come down radically in 
these two products. Also, the solvent- 
welding technique has drastically re- 
duced the fabrication cost of piping 
systems 

One by one, other products which 
have traditionally been made of other 
materials, have appeared on the 
market made of PVC. Besides the 
simple pipe fittings, flanges, valves, 
unions, expansion joints, check 
valves, and special fittings, have all 
been added to the line. 


costs 


Next, the engineered-products field 
took to PVC as the ideal material 
with which to fabricate corrosion- 
resistant equipment. Simple tanks 
and exhaust hoods have been in 
service in an eastern plant for about 
eight years, and show no signs of 
deterioration. Combinations of sheets, 
shapes, pipe, fittings, and special 
devices —- all of PVC — have limited 
the fabrication of corrosion-resistant 
products to basically two factors 
only: 1, temperature, and 2, the 
designer’s imagination. AIl-PVC ex- 
haust fans and cooling-towers (up to 
25-ton capacity) are good examples. 

An excellent application of a new 
material used in a conventional engi- 
neered product is the deionizer equip- 
ment shown in Fig. 1. This installa- 
tion is in General Electric’s Appli- 
ance Park, Louisville, Ky. The 
deionizer units were made by the 
Penfield Manufacturing Co, and the 
PVC valves and fittings were manu- 
factured by Tube Turns Plastics, Inc. 
The assembly consists of four absorp- 
tion towers, controls, and a PVC pip- 
ing system that distributes the de- 
ionized water to the points of usage. 
Here, high purity water is involved 
rather than a corrosive acid; the use 
of PVC was indicated, and saved an 
estimated 50 per cent of the cost of 
Type 304 stainless steel originally 
planned for the job. 

Practically every power engineer 
has one or more piping applications 
involving corrosive liquids; these can 
range all the way from simple salt 
water to concentrated acids or alk- 
ilis. A study of the chemical resist- 
ance table for PVC shows the materia! 
to be acceptable for most of the 
chemicals used in the more common 
power applications. In fact, in a list 
of some 162 chemicals, PVC is recom- 
mended for al! except 24; and, most 
of those not recommended are of the 
“unusual” variety, like cycloheranone 
and tetrahydrofurane. Boiler plants 
use such chemicals as hydrochloric 
and phosphoric acid, sodium chloride, 
sodium sulfite, and trisodium phos- 
phate, as everyday production items. 
PVC is recommended for all of these. 


Fig. 1. Deionizer unit in G.E.'s Appli- 
ance Park, with portion of the PVC pipe 
and fittings used in the piping system 
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Fig. 2. PVC piping, valves and fittings 
are part of the chromic acid system in 
the plating department at Perfect Circle 


Originally, PVC was joined by hot- 
air welding, or by threading, in the 
case of pipe and fittings. Later, 
solvent-welding was developed, so 
there are now three very satisfactory 
methods of fabrication. Many stand- 
ard PVC products are on the market, 
from which to make complete as- 
semblies: pipe, fittings, valves, tanks, 
ducts, cylinders, sheets, shapes, 
check-valves, fans, cooling towers, 
and many more. A good piping layout 
man can apply all of the conventional 
tricks learned in working with metal 
fabrication to a PVC installation. 
In fact, this material is so versatile 
it can be worked more easily than 
metal. Repairs, if needed, can be 
made quickly and easily 

Some companies that work with 
chemicals exclusively have found by 
their own research that PVC solves 
practically all their corrosion prob- 
lems; a few have begun long-range 
replacement programs of changing 
from metallic and other corrosion- 
resistant materials to PVC. Of those 
consulted, all report complete satis- 
faction. The Globe Chemical Co was 
one of the first such companies to 
start such a program. 

Their new piping conveys mainly 
77-96 per cent sulfuric acid, 61.4 per 
cent nitric, 3738.5 per cent muriatic, 
75-85 per cent phosphoric, and 99.5 
per cent glacial acetic acid. Pipe is 
from 1'4 in. to 2 in., and carries 
pressures under 100 psi. 

Before going to PVC, the company 
employed steel, wrought iron, stain 
less steel, aluminum, and lined pipe; 
failures occurred at 3- to 12-month 
intervals. After installing PVC pipe 
and injection-molded fittings, the 
owners reported these advantages: 
first cost was less than original job; 
there have been no failures; large 
piping inventory was eliminated; no 
product waste as the result of pipe 
failure; hazards of leakage caused by 
corrosion have been eliminated; no 
unscheduled shutdowns due to piping 
failures; no contamination of product 
due to scale in the piping system; 
no painting is required. This adds up 
to a pretty complete elimination of 
piping maintenance 

It is perhaps axiomatic to say that 
the best way to fight maintenance 
problems is to eliminate them, but 
many power engineers feel that PVC 
offers one happy solution to a great 
many of their problems. Unlike most 
plastic materials, it does not undergo 
the phenomenon of aging. This fact, 
alone, makes it worthy of considera 
tion in almost every corrosive applica 
tion where high temperature is not a 
factor. 

An installation of 
valves, and fittings, 
handling of chromic acid solution, is 


P\ C pipe, 


involving the 


shown in Fig. 2. This is only part cf 
five separate piping systems, in the 
plant of the Perfect Circle Corpora 
tion, wherein different chemical! solu 
tions are handled, in connection with 
plating operations. Here, again, are 
valves and fittings of injection 
molded PVC, which manufacturers 
claim are considerably stronger than 
those maue by conventional com 
pression-molding 
strength-to-weight basis 

In the handling of acid or corrosive 
PVC offers an excellent and 
economical solution to prob 
lems. The material is replacing 
alloy iron and special ceramic 
pipe in numerous drain line installa 
tions. Its light weight, ease of han 
dling, and cheaper total cost make 
PVC a tough challenger in any cor 
rosive liquid drain line application 
As no pressure is involved, a lighter 
weight pipe can be used for drain 
lines: this fact alone gives an immed! 
date cost advantage. Thanks to sol 
vent-weilding techniques, the labor 
of assembling pipe and fitting 
reduced to a minimum. In compari 
son with bell and spigot joints, the 
labor cost of making a PVC pipe and 
fitting reduced about 90 
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cost in PVC pipe work is 
cent that of bell and spigot 
Labor costs are reduced, in every 
phase of the drain installation 
ery of materials to the point of as 
sembly, cutting, joining, handling, 
and layout. Breakage is practically 
unknown with PVC pipe and fittings; 
true with other materials 
used for corrosion-resistance 

Where pipe and fittings are ex 
posed to view, PVC's attractive color 
and mirror finish make it very desir 
able. Manufacturers of engineered 
products find PVC to have an aes 
thetic appeal which 
value of the equipment 
tion to the cheaper cost of joints, 
PVC offers fewer of them; its Sehed 
ule 40 pipe comes in lengths up to 20 
feet, which cuts total cost and speed 
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More and more power engineers will 
PV¢ and 
its wide application in the power 
field. If you want 


on sources of thi 


become conversant with 

more information 
material, and on it 
applications to your problems, write 
the Editor, Power ENGINEERING, 
or jot PVC on the return post ecard in 


this issue 





Largest Steam Station in U. S. is 
this 9-unit plant of the Tennessee Valley 
Authority near Kingston, Tenn. Total 
combined capability is 1,600,000 kw. 
At 80 per cent load factor, plant will 
burn more than 4,000,000 tons of coal 
a year. TVA power loads are growing 





Cooling for the Arctic seems far-fetched. But 
mechanical cooling is a vital part of the 3000-mile 
warning radar line just completed across Arctic 
North America. Trane dry-type fluid coolers keep 
hot-operating tubes from failing in transmitters 


Big Blow from 24 giant fans by Westinghouse ventilates 
the new third tube of New York City's Lincoln Tunnel. Combi- 
nation of 11 blower and 13 exhaust fans can change air 
completely every minute and a half. Central control of sys- 
tem includes the spotting of carbon monoxide concentrations 


Unusual Design by General Electric for Niagara Mohawk 
Power Corp eliminates need for series transformer by con- 
necting load-tap-changing equipment directly in the high- 
voltage winding. Arcing contactors for changing taps under 
load are in these compartments on top of | 20-kv bushings 





Smallest Gas Turbine aircraft en- 
gine yet to be built is only 20 in. high, 
weighs 50 Ib, will power a one-man 
helicopter. Byilt by Solar Aircraft Co, 
tiny turbo-shaft engine produces 55 
shaft hp plus 12 Ib of jet thrust on a 
100-F day. Rotor spins at 57,600 rpm 
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Tilting Hull under heavy derrick shows the 467,000-lb 
weight of giant generator stator made by GE for Boston 
Edison Co's Mystic station in Everett, Mass. Unusual haul from 
Schenectady required 280-mile leg by water from New York 
City to Boston. Here the stator is loaded on ocean barge 


Boy With) BB's, 35 tons of them, means serious business in 
the Westinghouse radiation lab. Steel walls Y-in. thick 
spaced 15 in. apart are filled with the steel bb's to shield a 
new “hot cell” used for examining reactor materials and 
radiation in industrial processes. Bb's equal 10 in. of steel 


Pumps for Arab Oil are 4 portable 1000-hp, 600-rpm 
diesel power plants built by Enterprise Engine & Machinery 
Co for use in the rich new Wafra Field in the Middle East. 
Shipped from San Francisco to sheikdom of Kuwait, pumps 
will be operated in pipeline by American Independent Oil 


October, 1957 





Now's the time, if you're planning a new power plant, 
to start thinking of the maintenance records you'll need 
for efficient operation. Here's... ........ 





Editor's Note: 

This is the second of several 
articles on how to set up and 
begin operation of an indus- 
trial power plant. 

If you wish to save these 
articles for reference, write 


the Editor for tear sheets. 











How To Set Up Operating Records For Your 
New Industrial Power Plant 


By PAUL N. GARAY 


\ Ol 
get 
ol your new 
Will 


Will you pay too much for any phase 


ol your operator 


PRESUME THAT you will 
full effierenc in the operation 


Will you” 


ou really need certain repairs? 


power plant 


rhe answer to these questions may 
siderable difference to the 
the end 

proper 
starts with 
therefore, 


make a con 


profit or loss statement at 
and the way to 
plant costs 
paper work You should, 
maintain the following files 


ola ear, 


control ol 


|. Machinery index 

2. Machinery history 

J. Inventory of spares 

4. Inventory of tools and equipment 
5. A&! (alteration and improvement) program 
6. RAM (repair and maintenance) program 

7. Operating records and analyses 
8. Cost records and budget breakdown 


9. Maintenance tickler 
seem to be a 


set up and main 
an amount of paperwork, 


Although it may 
formidable task to 
uch 
ally not diffieult, if, 
“when 
and ensure 
and 
maintain a smooth running, depend 
able plant at 

1. Machinery index: This may be 
kept in as a card file. It 
should be set up for the new plant, 
and will prove invaluable for the life 
of the plant The only work required 
the addition or 
and rare changes 


tain 
once set 


occur 


it | re 
up, entre are made 
ring Lise theme records, 


proper procedure to operate 


a minimum cost 


a ledger or 


on this record is 


deletion of items, 
as mace 

The machinery 
record of each item or equipment u 
plant, with name plate data, 
information, 
usage, and 

parts, and other 
pertinent, permanent information 
It should be, in short, the source of 
any information you need about all 
mechanical details of the item. Serial 
numbers and applicable drawing 
numbers should be included 

Other information which 


index is a complete 


your 
model 4170, 
power, 


sizes of replaceable 


electrical 


capacily, types 


you 


should be able to obtain from the 
machinery index, might be: How 
many tubes in the boiler? What size 
are they? What kind of soot blowers? 
What is the serial number of my 
pump turbine? Most of this informa 
tion can be tabulated from the name 
plate data and the manufacturer's 
specifications 

The index should be set up under 
major headings, such as_ Boilers, 
Pumps, Blowers, etc. The large items 
are then further broken down to give 
an index this way 


Boilers —(All information pertinent to boiler) 
Boiler Equipment: Water glasses 

Soot blowers 

Safety valves 

Burners 


Etc 


Pumps, main feed: Motor, pump 


Tabulate all information in this 
manner until your file is complete. 

2. Machinery history: This record 
should give a running account of 
inspections, repairs made, parts re- 
placed, clearances existing, approxi- 
mate operating and dates. 
From this record, you can estimate 
repair repair or replace- 
ment costs, adequacy of maintenance, 
ete. This will give you the informa- 
tion needed for proper repaii. Time 
put into repairs should be noted. 

This record may be kept on cards, 
or in loose-leaf ledgers, and should be 
brought up to date on a “‘when done”’ 
Usually the mechanic will 
make the rough work entry in the 
log, and the chief will transfer this 
rough entry to the formal history. 

3. Inventory of spares is the 
record of what spare parts you have 
available. This record should be 
checked against projected future 
work, and material ordered as neces- 
sary in time for the work, or to keep 
adequate spares on hand. 

1. Inventory of tools and equip- 
ment is a record of the tools, serial 
number (if any), manufacturer, date 
bought, dealer, and cost. These en- 
tries should never be deleted, but 
should be marked “replaced”, “‘lost’’, 


hours, 


schedules, 


basis. 


or as otherwise applicable. It is a 
good idea to maintain a “‘loan out” 
page in the back of your operations 
ledger to keep track of tools or 
equipment taken outside the plant. 

5. Alteration and improvement 
program is a record of past and 
future improvement programs, in- 
cluding descriptions and costs. A 
suggested method of keeping this 
record is by the use of forms similar 
to that shown in Fig. 3. 

6. Repair and maintenance pro- 
gram is a counterpart of the A&I 
program, and uses a similar form. As 
the need for any work becomes evi- 
dent, or is required by the mainte- 
nance schedule, these forms are filled 
out for all prospective jobs. 

It will be noted that the form in 
Fig. 3, if properly filled out and 
used, is a complete plan and record 
of the work, past and present, occur- 
ring in your plant. These records 
should never be destroyed. There is 
some overlap between the R&M Pro- 
gram card and the machinery history 
card. However, the repair program 
can be used as a planning guide, 
while the machinery history is the 
actual notation of work done. The 
two records are complimentary. 

The mechanics of your mainte- 
nance program will be discussed in 
another, forthcoming article. A visi- 
bly indexed card file, or other tickler 
system should be kept for scheduling 


Fig. 1. Drawing shows operation of the 
tickler file. Rod lifts key cards only 





routine 


inspections in connection 


with this program. You might find it 


convenient to 


use colored tabs on 


4-by-5 index cards so placed that in 


the 


first 


week of a month all the 


green tabs will be removed, and the 
instructions thereon followed. 


Another system utilizes 4 


by 5 


cards which are slotted or punched 
along the top half-inch; slots are 
placed at the intervals during which 


the 


card 
Punched 


removed. 
the 


not be 
placed at 


should 
holes are 


dates on which the cards should be 
removed. Then, by inserting a wire 


into 
intersects 


of cards, the wire 
holes in the proper 


stack 
the 


the 


cards, and these are lifted out. See 
Figs. 1 and 2. 


form 


Operating records and analyses 
a legal and actual basis on 


which your operations can be judged. 
Shift-by-shift records should be kept 
and signed. The record can be made 
up as a form on one sheet, or it may 
be spread out to cover ledgers and/or 
form sheets. The following informa- 
tion should be covered: 


(1 


Fig. 2. Sample tickler cards: upper card is first in file, 
marked by dates, lower card keyed to maintenance interval 


Narrative log, in which the occur- 
rences during the shift are noted 
Repairs required and malfunc- 
tions 

Materials required 

Materials received 

Daily routine check-off list 

Daily lubrication check-off list 
Feedwater treatment and analysis 
results 


/\/ 


(8) Boiler operating record: 


Steam delivered, Ib 

Pressure and temperature 

Fuel oil burned, gal. 

Oil temperature 

Feedwater used, gal., tempera- 
jure 

Air pressures (in. H.O): windbox; 
firebox; last pass 

Stack temperature, percent CO, 
in stack 

Smoke density (max.) and dura- 
tion in minutes 

Water level for 
highest 

Feedwater 
average 

Fuel oil received, gal. by sound- 

ing, by invoice, temperature at 

which received 

Tanks in use; Fuel in tanks (gal.) 

Condensate returned (gal.) 

Fresh water used (gal.) 

Machinery operating 

proximate hours 

Regeneration of water softener 

(gal.); salt added (Ib) 

Electrical power delivered (kwhr); 

average power factor; volts; 

amperes 

Electrical power used (kwhr) 

Steam or power delivered to 

various services 

Btu/Ib steam, or Biu/kwh. In 

case where steam is delivered, 

electricity used by plant should 


shift: lowest, 


pressure for shift, 


and ap 


DESCRIPTION 





DRAWINGS REQ’ I 








SCHEDULING 


PARTS REQ'D 


Ordered 


EGTIMATED TIME 


Lee te 





Entered ir 








Entered in Plent 


vy PROJECT 


PLANING, HELP REQ'L 


EXPECTED TO START 


EOTIMATED COMPLETION 


Maoh'y Mietory [ ] 


Drewings 0 


be considered as Btu input, and 
added to heat value of fuel. 
When electricity is the product, 
subtract plant usage from elec- 
trical output. This will give a 
picture of the day-to-day plant 
efficiency. 


8. Budget and cost records should 
be set up for your plant. A budget 
should contain estimates of all your 
prospective expenditures for the 
year, including fuel, repairs, spare 
parts, wages, insurance, tools, im- 
provements, special help or services, 
chemicals, materials used, sick leave, 
and any expenditures you may fore 
see, 

Assign a percentage of your total 
budget to each of these items, and 
then further refine your estimates by 
dividing up the expenditures into 
four quarters. You will then have a 
check every three months on how 
your actual costs compare with esti 
mated costs, analysis can be 
further aided by assigning an account 
number to each category of expense. 

These, then, are the records and 
reports which should be maintained. 
Depending on the size of your 
installation, some parallel records 
can be doubled up. In the simplest 
case, machinery index, machinery 
history, A&I and R&M files can be 
combined into one record, It is sug 
gested, however, that in starting up 
a new plant, these records be organ 
zed properly right from the start 
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Fig. 3. Alteration and Improvement program schedule; same 
form can be used for Repair and Maintenance program 
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Smooth and easy flow system for copies of reports is essential part of successful handling of faulty equipment report- 


ing and repair. This diagram shows how report copies are circulated at Valley Steam Plant. Copies are made automatically 


Good Way to Report Faulty Equipment 


Here's how they have systematized written reporting on equipment 
faults detected during shifts at the big new Valley Steam Plant 
near Los Angeles. Keeping paper work at minimum is a big point 


PROBLEM commonly experienced 

by large industrial operations such 
as steam-electric generating stations 
is the method of handling faulty 
equipment report and repalr, The 
difficulty is created by 24-hour oper- 
ation, 565 days per year, where the 
P.M. and A.M, shifts do not have direct 
contact with their maintenance and 
supervisory These latter 
groups normally operate only during 
reguiar work hours, and therefore 
require unusually complete, written, 
accurate reports of equipment faults 
detected during all other working 
shifts 

This problem was early recognized 
at the Valley Steam Plant of the 
Department of Water and Power of 
the City of Angeles, and the 
approach to its solution 1s described 
herein. It was also recognized that 
the operators and workmen must be 
provided the physical means by 
which they would have a minimum 
of paper work to do in their report 
ing, thus encouraginy a full and accu 
rate write-up of “faulties.”’ 

A Faulty Equipment Report sheet 
was designed that enabled detailed 
reporting of faulty equipment with 


sections 


Los 


the least possible writing (Fig. 2). 
Unit number, shift, and type of fault 
require only a checkmark. The form 
was also designed to be readily adapt- 
able to a standard electric-driven 
manifolding machine, which auto- 
matically produces two carbon cop- 
ies. The original and first carbon copy 
are ejected merely by operating a 
push-button and the second carbon 
copy of the report is retained in the 
machine. 

At Valley Steam Plant there are 
four steam-electric generating units 
controlled by wires from two control 
rooms. Each of these rooms is fur- 
nished with an electrically operated 
manifolding faulty equipment report 
machine. Any employee may make a 
report on either machine regarding 
faulty equipment observed. 

Distribution of the three copies 
produced in this reporting is shown 
graphically on the flow diagram of 
Fig. 1 and is as follows: 

The original (yellow) and first car- 
bon (gray) reports are immediately 
transmitted to the operating foreman 
so that he may become aware of 
the conditions reported. Then, each 
morning at 6:30 A.M., these copies are 


By R. C. ALEXANDER * 


forwarded by him to the maintenance 
foreman. This foreman, after exami- 
nation of the reports, then issues the 
yellow copy to the repair craft in- 
volved. 

This same copy automatically 
serves as a work order requiring no 
additional orders or paper work. The 
preprinted serial number shown on 
the lower right hand corner of the 
form also serves as the work order 
number. 

This report serial number is also the 
office record against which authori- 
zation for the labor and material 
charges are made. This same number 
also provides the workmen a charge 
number against which materials and 
tools may be withdrawn from the 
warehouse and tool room. 

Thus, without additional authori- 
zation or paper work, the report 
serial number effectually ties in all 
phases from report to authorization, 
through repair and so down to the 
final record. 

The gray copy is retained by the 
maintenance foreman to function as 

*Supt, Valley Steam Plant, Depart 


ment of Water and Power, City of Los 
Angeles 
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Fig. 2. Valley Steam's faulty equipment 
report form takes minimum of writing. 
Check marks designate unit numbers, 
shift and type of fault. Original copy is 
yellow, 2nd copy is white, 3rd is gray 


his record of work in progress and for 
work orders issued. 

At this same time the white copy 
is directed to the superintendent's 
office for review and for such extraor 
dinary action or investigation as may 
be required. 

After review by the superintendent, 
assistant superintendent examines 
this same copy and transmits it for 
open filing in the operating foreman’s 
office, insuring that these foremen are 
made aware of the faulty equipment 
previously reported and under repair. 
Unnecessary duplication of report is 
thereby eliminated. 

The maintenance foreman utilizes 
his gray copy to keep abreast of the 
work in progress. If, however, this 
work cannot proceed under operating 
conditions, the yellow copy is stamped 
by him, Hold for Overhaul or Shut- 
down. 

These stamped first copies are then 
transmitted to the general office 
where they are held for such time as 
they may be included in the listing of 
work to be done in the first shutdown 
or overhaul. At that time the copies 
are reactivated by transmitting to 
the maintenance foreman who then 
reissues them during shutdown or 
overhaul time for the required atten 
tion. 

After completion of the repairs, the 
workmen involved return the yellow 
copy to the maintenance foreman 
who, by report number, discards his 
gray copy and retains the yellow one 
in his completed files. Workmen are 


Fig. 3. The two control rooms at the Valley Steam Plant are each furnished with 
electric manifolding faulty equipment report machine. Any employee may use these 


Fig. 4. An outdoor installation, Valley Steam Plant towers the equivalent of 13 
floors in the air, is one of the largest inland steam electric generating plants 


encouraged to enter detailed descrip 
tion of the fault and the work re 
quired to correct same on the back 
of their copy. This, then, provides an 
excellent history of the fault and the 
necessary steps to its correction with 
out additional paper work and in the 
terminology of the craft. 

At this time, the maintenance fore 
man also removes the active white 
copy from the open file of the oper 
ating foreman, keeping these files 
clear of inactive reports. This copy 
could be returned to the superintend 
ent or assistant, if desired, to indicate 
completion of the work; however, it 
is not done at the Valley Steam 
Plant. 

Following an extended period of 
operation after installation of the 


foregoing experience has 
shown it to be very successful. The 
psychology of the system, particu 
larly due to the electric push-button 
ejection of the machine reports and 
because of the form of report, has 
encouraged excellent, detailed reports 
of the faults, their locations, and 
effects. 

With modification, this 
appears to be readily adaptable to 
conditions within many other indus 
trial operations. 

At the Valley Steam Plant we fee] 
that the initial cost of the machines 
and printing of the forms has been 
many times repaid by the saving of 
field labor, office paper work, duplica 
tion, and prompt repair of faulty 
equipment. 


system, 


system 
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lb of scale originally present. This too would have been 
dissolved if circumstances had permitted standard practice 
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SULFAMIC ACID 


Relative newcomer among boiler cleaners and descalers, easy-to- 
handle sulfamic acid has proved safe, effective for tough jobs 


1940 when the Du Pont com 
pany developed the first practical 
method of manufacturing it. The last 
few years have seen a rapid accept 
ance of sulfamic as both an industrial 


and household cleaner 


until 


Effectiveness Demonstrated 

Che effectiveness, 
of handling of these 
cleaners was demonstrated recently 
one man cleaned a_ heavily 
}00-hp Titusville horizontal 
Marine boiler (3200-gal. ca 
the Norda Essential Oil 
Boonton, N. J. The only 
was a pair ol 
gloves, a welder’s helmet (in place of 
goggles), a stirring paddle, and a 
portable l hp pump Total working 
time ven hours, excluding 4&8 
hours of just plain waiting 

When Norda, a leader in the per 
fume oil industry, decided to switch 
from oil to gas firing, each of their 
four boiler units was examined care 
fully. Three of the four appeared in 
excellent condition, but the fourth, 
built in 1953 and bought second-hand 
in 1955, was heavily An in 
vestigation showed that faulty opera 


and ease 
new 


salety 
relatively 


when 

scaled 
Scotch 
pacity at 
Company . 


equipment he used 


Was SO 


scaled. 


tion of the blow-down control had 
permitted a rapid build-up of calcium 
carbonate and iron oxide deposits, 
seriously impairing the boiler’s effi- 
ciency. It was decided to clean the 
unit prior to making the change-over. 

Unfortunately, time was_ short. 
Taken off the line on a Friday after- 
noon, the boiler was needed for mak 
ing process steam on the following 
Monday. There was not enough time 
to bring in a professional boiler clean 
ing firm, with the necessary special 
equipment and trained crews, and 
still get the job done on time. 

Norda turned for advice to their 
water treatment consultants, E. F 
Drew and Company, whose research 
and technical laboratories are in 
Boonton. Recognizing the urgency of 
the situation, Drew engineers tested 
the scale and found it to be readily at- 
tacked by their proprietary sulfamic- 
based cleaner. Next, they worked out 
a procedure that could be completed 
during the weekend, would require no 
special apparatus, and could be car- 
ried out safely by inexperienced per 
sonnel. The fact that sulfamic acid 
can be handled easily and safely with 


reasonable and simple precautions, 





Fig. 2. Although heavily fouled, this boiler was completely 
descaled by only one man using a sulfamic acid based cleaner 


had much to do with Norda’s decision 
to attempt the task. 

To do the actual cleaning 
Norda called upon the local firm of 
R. F. Sutton and Son who had de 
signed and were to install the new 
gas-firing controls. Primarily control 
specialists, the Suttons had only one 
previous descaling experience, which 
had proved quite unpleasant. Using 
hydrochloric acid, they encountered 
excessive foaming and other prob 
lems. In addition, the liquid acid had 
been difficult to handle, had attacked 
the boiler metal and had ruined sev- 
eral articles of clothing. They were 
therefore understandably reluctant to 
try a second cleaning job, but one of 
Drew’s research engineers encour 
aged them to make the attempt. 


job, 


Job Done Over Weekend 

At the close of work on Friday the 
boiler was drained and refilled with 
feedwater at approximately 210 F. As 
the boiler was filling, 400 lb of the dry 
cleaner was mixed with tap water and 
pumped through a manhole on top of 
the unit. No damage to the pump’s 
cast iron parts was noted, even 
though the acid solution passing 
through was extremely concentrated. 
The resulting solution in the boiler 
was approximately 2 per cent acid. 
Mixing was done in two batches in 
an ordinary 55-gal. drum. 

Four hours were needed to com- 
plete the draining and filling process, 
while only 15 minutes were required 
to mix the solution and pump it into 
the boiler. To take care of the carbon 
dioxide formed by the reaction of the 
and the carbonate scale, the 

valve vented through the 
ceiling was tied open 

Normally the job would have 
taken eight hours or less. However, 
since the whole weekend was avail- 
able, another plan was decided upon. 


acid 
safety 


Because of its low corrosive charac 
teristic, the sulfamic solution 
was allowed to remain unattended in 
the boiler for 48 hours without being 
circulated. The boiler was not fired 
during the descaling, and no further 
activity took place until Sunday eve 
ning when the solution was drained 

It was noted that the temperature 
of the solution had dropped to 98 F, 
and the color of the solution indicated 
residual acidity in the neighborhood 
of 0.5 of 1 per cent just enough to 
be partially effective. Based on this 
decrease in acidity, it was calculated 
that the amount of scale removed and 
dissolved was about 150 |b. Use of the 
solution’s color to indicate degree of 
acidity is a built-in property of 
Drew’s cleaner and is not inherent in 
sulfamic acid itself. A detergent flush 
removed the remaining small amount 
of loose sludge, making the unit ready 
for immediate service 


acid 
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Fig. 3. Unlike many other types of acid cleaners, sulfamic 
acid's dry crystals give off no fumes, present no problems 


“IT really don't know what I ex 
pected to see,” said Sutton, “but 
when I looked in and saw that every 
bit of scale had been removed with 
no damage to the metal itself, | could 
hardly believe it. Most of the scale 
had been dissolved, and only three 
and a half pounds of residual solid 
material remained, much of it in large 
chunks. Considering the trouble I had 
with hydrochloric, this was child's 
play. It’s hard to figure how some 
thing so safe and easy to handle can 
do such a good cleaning job.” 

Increased efficiency resulting from 
the cleaning was apparent immedi 
ately. Prior to descaling it had taken 
26 minutes to bring the boiler water 
to a boil; now the same operation 
takes only 18 minutes. According to 
a Norda spokesman, time and fuel 
savings will completely pay for the 
entire cost of descaling within a very 
hort time 


Fig. 4. Portable pump was only equipment needed—to pump solution to boiler 





Table |. Cost data on construction of 
power plant, Richmond State Hospital 


ARCHITECTS & ENGINEERS 
Fleck, Quebe and Reid Assoc 
Indianapolis, Ind 62,261.11 

GENERAL CONTRACTOR 
F. A. Witheim Constr. Co, Inc 
Indianapolis, Ind 

MECHANICAL CONTRACTORS 
Hipskind Heating & Plumbing Co 
Fort Wayne, ind 

STEAM GENERATING UNITS 
R. A. Hackney 
Indianapolis, Ind 

STACK 
J. M. Cutshall & Sor 
Brazil, ind 

MISCELLANEOUS 

TOTAL 


397,483.27 
361,015.00 
290,700.00 


33,487.00 
2,884.50 
$1,102,8630.88 


Design of the new steam plant 
for the Richmond, Indiana, State 
Hospital incorporates unusual 
pentagonal shape. Also unusual 
—weekly confabs between con- 
tractors keep job rolling along 
smoothly with change orders 
less than | per cent of contract 


Fig. 1. Trades and State officials meet for weekly work-progress discussion under 
breezy direction of Bob Reid of Fleck, Quebe & Reid, architect-engineers. This 
way, costly errors could be forestalled, work speeded, friction kept at minimum 


Coordination Meetings of Subs 


NUSUAL SOLUTIONS to some 
common power plant design and 
construction problems have been 
demonstrated in the planning and 
erection of a new steam power plant 
at the Richmond State Hospital in 
Richmond, Indiana. Now nearing 
completion, both the plant and the 
manner of its building are of interest 
to power engineers who are, or may 
be, faced with similar problems 
In planning the plant, first consid 
eration was space. Immediate require 
ments called for three 31,000-lb-per 
hr boilers, but it was necessary to 
provide for the later addition of two 
similar units to meet loads expected 
in 1980. Space available was limited, 
and a conventional building to house 
five boilers would have resulted in an 
inconvenient, overcrowded structure 
Fleck, Quebe and Reid of Indi 
anapolis, architects and engineers, and 
F. B. Morse of Purdue University, 
engineering consultant, resolved this 
dilemma by designing a pentagonal 
building in which the five boilers will 
fit comfortably within 7000 sq ft 
instead of the 10,000 to 12,000 sq ft 
ordinarily required 
All boilers face radially inward 
see Fig. 2), and the power plant 
operator at his station in the center 
can easily observe each boiler and its 
panel without leaving his central 
location. In addition, auxiliary equip- 
ment installed in the spacious corners 
behind the boilers is readily accessi 
ble. These factors simplify one-man 


item in 


important 
limited 


operation, an 
with 


state-owned facilities 
operating budgets. 

Also budget-minded is hospital 
management. Determined that the 
state get most plant value for every 
dollar allocated by the state for the 
project, Fleck, Quebe and Reid pro- 
posed that they institute a regular 
series of codrdination meetings to be 
attended by all contractors and sub- 
contractors during course of the 
construction. Hospital management 
readily agreed, and meetings were 
held periodically to iron out difficul- 
ties, contentions or disputes that 
arose in the progress of the work. In 
the early stages of construction, 
meetings were called every two 
weeks; in later stages, monthly meet- 
ings were sufficient to keep the job 
going smoothly. 

Success of these meetings has been 
outstanding, says William Brenizer, 
Business Administrator for the hos- 
pital. ‘‘As a direct result of the codér- 
dination meetings,’ stated Brenizer, 
“we have held engineering change 
orders to less than 1 per cent of the 
contract.” 

Robert Reid, president of Fleck, 
Quebe and Reid, is equally enthusi- 
astic. Reid pointed out that the 
regular meetings tended to bring 
impending difficulties out into the 
open before they became actual 
trouble, and mutual discussion of the 
situation by the trades involved fore- 
stalled later conflicts of interest 


Another important benefit, he added, 
was the early elimination of sub- 
contractors unable or unwilling to 
fulfill the terms of their contracts to 
the letter; minutes of previous meet- 
ings provided a valuable record of 
who promised what, and when. 

Total effect of the codrdination 
meetings has been to assure that the 
hospital got full value for money 
expended every dollar has gone 
into sound construction, reliable super- 
vision, and first-class equipment (see 
Table I). 

Present equipment in the plant 
includes three Vogt 2-drum water 
tube boilers operating at 125 psi with 
a normal capacity of 31,000 |b per 
hr and a 2-hr peak capacity of 35,000 
lb per hr 

Laclede chain grate stokers 
driven by small single-stage mechan- 
ical drive turbines operating at 1800 
rpm with inlet steam at 125 psi, 
exhaust, 6 psi. Over-fire air fans are 
driven by similar turbines operating 
at 3333 rpm. 

Other equipment powered by 
mechanical drive turbines is the forced 
draft fan (1478 rpm) and the three 
feedwater pumps (3500 rpm). Two of 
these pumps are rated at 32 hp and 
one at 15 hp. Either of the larger 
pumps has sufficient capacity to 
handle the ultimate of five boilers. 

Although 10 mechanical drive tur- 
bines are installed to drive auxiliary 
equipment, only 3 sizes are used 
a factor that greatly reduces repair 


are 
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Fig. 2. Unusual pentagonal shape was selected because it took most 
economical advantage of square footage available for plant. From 
central point, one man can control full eventual set of five boilers 
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Fig. 3. Exterior of plant. Entrance at extreme 
left. Barely visible is aluminum-sided pent- 
house for coal handling (see Fig. 6, next page) 


Build a Power House Pentagon 


parts inventory carried in the plant. 

Coal is brought into the plant 
from a track hopper; from the base- 
ment hopper, it is conveyed to a 
Redler elevator that lifts the coal to 
the centrally-located overhead bunker 

Fig. 6). This Stephens-Adamson 
equipment has a capacity of 25 tons 
per hr. 

The cylindrical bunker has a total 
capacity of 125 tons. Beaumont-Birch 
under-bunker coal handling system is 
unique in that a straight-through 
gravity flow is provided from the 





Fig. 4. The three water-tube boilers have 31,000 Ib hr con- 
tinuous capacity, 125 psi operating pressure. Mechanical 
drive turbines are used for over-fire air (r), stoker drive (left) 


bunker to the three present coal 
scales, and thence to the stokers 
almost eliminating the possibility of 
coal stoppage due to mechanical 
failure. Instant by-pass of coal scales 
is possible, and provision has been 
made for the two future boilers. 

Bottom of the bunker is fitted with 
a high-temperature alarm system, a 
drip- and sift-proof gate, and an 
emergency chute to by-pass bunker 
coal into trucks. 

Boiler controls and instrumentation 


are pneumatically operated, One 25 


hp and one 7!5-hp Joy compressor 
furnish air for the system. Water 
treatment for the expected 30 per 
cent makeup will be a zeolite system 
by Cochrane Corp. 

Tied in with the ash handling sys 
tem is the vacuum cleaning piping to 
23 outlets in various locations in the 
power plant building. A 15-hp U. 8. 
Machine Corp vacuum pump is located 
in the basement of the power plant 
adjacent to the ash system exhauster 
and discharges sweepings to that sys 
tem for handling and collection 


Fig. 5. Auxiliaries are installed in basement level. Here's a 
view of coal conveyor connecting track hopper with coal 
elevator which rises to top of bunker (turn the page for plan) 





Phroughout the planning and con 
tructior f the plant, Sheldon 
Moore, chief power engineer, has 
taken an active part in all meetings 
and discussior This has had two 
beneficial results: First, his operating 
expenence pro ce d valuable prac 
tical know-how to the engineers in 
planning layout and location of 
equipment econd, his participation 
n all phases of the work gives him a 
beforehand knowledge of every item 
operating or struc 


coordination meetings 
uct that M oore was free to 
raise questions, request changes, or 
debate the practicality ol any given 
proposal (Quteome of this situation is 
that the plant operators will take over 
ap ant tailored to them needs and 
experience 
As Moore put it, one ol the most 
gnificant operating problems he will 
nave the type ol personne! availa 
ble to him: for that reason, it was 
important that this criterion be kept 
uppermost ) planning the design 
of the pli Moore was always on 
hand to that that principle 
yuided decision on the utility ol 
proposal uggested by the builders 
In spite of all these precaution 
however! a lew impertections have 
come to lig as the plant takes final 
lorm. ime f these was recognized 
when piping was installed, and is due 
to the shape of the building 
Since the building is five-sided, 
pipe line around the perimeter of 
trie basement cannot corner with 
either 90- or 45-deg elbows. This 
problem eould have been solved 
with tw 90) one above the other, 
but headroon in the basement is 
insufficient to permit general adop 
tion of th plan. Special 72-deg 
elbow nt » be procured, a head 
ache for the pipe fitters. Ne ertheless, 
the Richmond State Hospital power 
plant one if the most successfull 
planned and built institutional powe! 
plant our editor nave een n 


ome time 


Table Il. Principal equipment installed 
in new power plant, Richmond Hospital 


Boilers Henry Vogt Machine Co 
Stokers Laclede Stoker Co 
Forced Draft Fans Fly Ash Arrestor Corp 
Combustion Controls 


Boiler Feedwater Regu 
Copes- Vulcan Div 


varere Biaw-Knox Co 
BF Pump Excess Pressure 

Regulators 
Soot Blowers Diamond Power Specialty ¢ 
Sober reed Fumpe Dean-Hill Pump 
steam Turbine Drives 
Coal Handling Equipment 

(track hopper to bunker) Stephens-Adamson ( 
Coal Handling Equipment 

(bunker to stoker Beaumont -Birch Co 
Deaerating FW Heater Stickle Steam Specialty Co 
Hot Water Storage Heater Patterson-Kelley 
Over-Fire Air Fans Clarage Mfg Co 
Ash Handling Equipment Initted Conveyor Co 
Zeolite Water Softener Cochrane Corp 
Boiler Instrumentation Taylor Instrument Cos 


Boiler Water Treatment National Aluminate Co 
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Fig. 6. Elevation showing coal-handling scheme. System provides a straight- 
through gravity flow from bunker to the three present coal scales and from scales 
to stokers, practically eliminating chance of coal stoppage from mechanical failure 


Fig. 7. View toward boiler No. 2 from point near center of plant. Bunker looms 
over all. Extreme bottom of bunker is fitted with high coal temperature alarm 
system, a drip- and sift-proof gate, and an emergency chute which leads to trucks 








Running-In Auxiliary Equipment 
At Power Plant Start-Up 


This discussion focuses on the boiler fans, air compressors and 
miscellaneous pumps. Condensate pumps, b-f pumps and circulating 
water pumps were covered earlier in this popular series of articles 


\ THILE CONDITIONS always 
vary in some respects with vari- 
ous types of equipment, there are 
three cardinal rules common to all 
rotating machinery which must be 
followed if future trouble-free oper 
ation is to be the result: 

1. Proper alignment 
driver and the driven 
must be assured. 

2. All bearings must be thoroughly 
flushed and clean, and correct lubri 
cant in the proper quantity must be 
provided. 

3. Where size and weight of equip 
ment permit, all new equipment must 
be rotated by hand prior to starting, 
to assure that the installation is free 
of obstructions or rubs. 

At an early point in the prelimi 
nary operations schedule, the respon- 
sibility of flushing and lubricating of 
all new equipment bearings should 
be definitely and clearly established. 
Wherever labor rules permit, this 
function should more logically be 
taken over by the permanent plant 
personnel who will subsequently be 
responsible for maintenance of the 
equipment; but whoever the 
work, a rigid routine should be set up 
and responsibility clearly established 

Before any electric motors are 
‘‘bumped”’ for rotation check, the 
oil in all bearings of both the driver 
and the driven equipment should be 
drained and flushed with the same 
lubricant that will be provided for 
operation. An obvious 
the lubricated-for-life type of electric 
motor, but in all other cases the im 
portance of proper flushing and clean 
ing cannot be too strongly empha 
sized. This is particularly true in the 
case of outdoor installations and 
wherever equipment has been stored 
for any appreciable length of time 


between the 
component 


does 


exception 1s 


Next Steps 

After flushing, all bearings and 
journal boxes should be filled to the 
manufacturer’s indicated level with 
the lubricant recommended for that 
particular piece of equipment. A card 
should then be affixed 
driver and the driven equipment, 
showing the date the bearings were 
flushed and the journal boxes filled 
with lubricant, the type of lubricant 
used and the signature of the person 
who actually did the work. 

After rotating equipment has been 
set and aligned by the construction 
forces, the couplings between the 
driver and the driven component 
should be broken and left loose until 


both to the 


just prior to initial operation. This 
will save time later in determining 
correct directional rotation after the 
electrical cables have been pulled in 
and connected, and alignment should 
always be re-checked just before 
starting any machinery for the first 
time. Whether the two coupling 
halves are to be aligned in the ‘‘zero” 
position, or whether the driver half 
should be set a few thousandths 
higher or lower than the equipment 
half of the coupling, will depend on 
the temperatures attained by the 
equipment during operation, and 
manufacturer’s recommendations 
should always be carefully followed 
in this regard. 

Finally, unless size and weight of 
the equipment renders it physicall) 
impossible to do so, all new installa 
tions should be rotated by hand be 
fore starting. Rotation should be 
smooth and free of rubs and knock 


Forced and Induced Draft Fans 
induced draft fan should alway 
be started first, with the inlet damper 
in the minimum-open position. Thi 
is to prevent unduly pressurizing the 
boiler casing, which would be the 
case if a forced draft fan were started 
first. Actually, if the 
controls have reached a point nearing 
completion, the purge interlock 
tem will have made it impossible to 
start a forced draft fan unless the 
induced draft fan is already in oper 
ation. 

Immediately check all bearings to 
see that the oil rings are rotating on 
the shaft and delivering oil up into 
the bearings. Any significant vibra 
tion is ample reason for stopping the 
unit immediately until the reason for 
the vibration is determined and cor 
rected. As a general rule, if coupling 
alignment has been checked and is 
known to be correct, excessive vibra 
tion can be traced to one of two 
causes: 1. the positioning bolts hold 
ing the top halves of the bearings in 
place may have worked loose and 
must be tightened; 2. something may 
have occurred during shipment or 
erection that has brought about a 
condition of imbalance in the fan 
rotor. In this event, the problem 
immediately becomes one for a fac 
tory representative. 

After the induced draft fan ha 
been started and proved to be oper 
ating properly, start the forced draft 
fan with its inlet the mini 
mum-open position. Immediately 
check the bearings to see that 


combustion 


vanes in 


there 


By J. H. HUNNICUTT" 


vibration. Run in 
a minimum of six 
hours, maintaining a close watch on 
bearings to see that no overheating 
occurs. During this period, the draft 
controls should be operated through 
out their operational range, care be 
undue 
positive air pressure within the boiler 


is no significant 
both fans for 


ing exercised to prevent any 
casing. 


Air Compressors 

As a rule, and particularly in the 
case of carbon-ring Compressors, new 
units should be allowed to idle in a 
no-load operation until the rings have 
had an opportunity to wear in, Check 
the flow of water to the 
compressor jacket and after-cooler 
{/ways start any new 
with its valves in the unload position 

After a two-hour period to allow 
rings to wear in, allow the 
and build up pres 
Check closely for 
that the 
COMPressor as 
the desired pressure limit Is 
reached. A run-in period 
without the development of comphi 
cations will assure that the installa 
tion is ready for service. It is good 
practice, where carbon-ring compres 
sors are involved, to drain the crank 
after this run-in period and 
replace the lubricant with clean oil 


cooling 


compressor 


new 
machine to load 
sure in its receiver 
knocks and 
unload the 
upper 

SIX hour 


valve observe 


controls 


Case 


Miscellaneous Pumps 
All pumps in containing 
new piping should be fitted with 
suction strainers prior to their initial 
operation. With the exception of the 
condensate and boiler feed pumps, 
flat wire strainers inserted between 
the suction flanges will normally suf 
The competent operator will 
assume that the system is dirty and 
will inspect these strainers at fre 
quent intervals until a complete and 
continued absence of debris indicates 
that the system is clean, after which 

be removed 


systems 


fice 


the strainers may 

Packing glands of pumps in water 
service should be sufficiently loose to 
permit a slight leakage when the 
pumps are first started and this 
leakage should be permitted to con 
tinue until the packing has had an 
opportunity to wear in, after which 
the glands may be gradually and 
evenly tightened and the pump con 


sidered ready for service 


* Formerly Project Supt Phe Kuljian 
Corp... with United Engineers & 
Constructors, Tne 


now 








MODERNIZING COST PLANT E—1952-53 


Henry Vogt Machine Co $ 87,131 


Boilers—Three class VF 
water tube boilers 180 
Ib design pressure, 
maximum rating | 6,000 
ib steam per hour, 2186 
sq ft boiler heating sur- 
face, 299 sq ff woter 
woll surface, super- 
heater for 50 F super- 
heat, erected complete 
including 

Oil burners 

Soot blowers 

Forced draft fans 
Flame failure devices 

Stack and flue—60" dia 
x 145 ft high, 5/16’ 
plate, guyed, and flue 
‘4 plate, delivered and 
erected 

Piping, including new high 
and low pressure steam 


Peabody Engineering Corp 
Diamond Power Specialty Co 
L. J. Wing Mfg Co 
Peabody Engineering Corp 
Norwalk Tank Co 


Mitchell & Bailey, Inc 





lines to factory, relo- 





What It Costs to 


Fig. 1. Original boiler installation in Plant E. View taken 


after start of construction in the modernization program 


( RIGINAL BOILER installation 

in this plant was made about 
1906 and consisted of three 250 hp 
box-header boilers set in one battery 
As was usual at that time the boilers 
were supported on the brick work 
About 1941 a change was made to 
oil as fuel, with steam atomizing 
burners, and the furnace floor and a 
firing area in front of the boilers 
lowered (also the columns and 
I-beams were added to support the 
front of the boilers) as shown in 
Fig. 1 The stack was supported on 
the boiler setting brickwork at the 
rear, having a flattened funnel base 
which spanned the damper openings 
of the three boilers 

In 1952 the mortar of brickwork 
of the middle walls of the battery had 
disintegrated to such an extent that 
these walls were collapsing, the side 
tubes ol the boilers were bowed in 
and more serious trouble seemed im 
minent. Estimates were obtained on 
repairing the settings, but the cost 
including provision for supporting 
the stack while this repair was going 
on seemed CXCOCSSILVE, considering the 
probable remaining useful life of the 
boilers. It also seemed questionable 
whether this repair work could be 
done during the annual vacation 
shutdown, and a stop in production 
was too costly to consider. 

Business of this company is steel 


working, and the steam load fluctu- 
ates rapidly over a rather wide range. 
The existing boilers held a rather 
large volume of water, and with a 
rather elementary and slow-acting 
combustion control provided much 
of the peak steam demand by draw- 
ing on the heat stored in the water. 
This resulted in considerable boiler 
pressure variations. 

In considering a new installation 


Fig. 2. Outside view of boiler house 
addition, showing rear of steel-cased 
new boilers and support for the flue 


Fig. 3. New steel stack was erected 
with long boom cranes. Its foundation 
can be seen just left of crane truck 


By H. D. FISHER * 


it seemed that a similar plan might 
be more economical in fuel, if main- 
taining a slowly varying rate of com- 
bustion with good control of the 
fuel-air ratio and allowing the steam 
pressure to fluctuate as required 
above the working minimum. Steam 
load was determined as between 
25,000 and 30,000 lb per hour, and 
the installation was planned for three 
boilers of 16,000 lb per hour maxi- 


POWER ENGINEERING 








cating pump and heater 
set, deaerating feed- 
water heater, boiler 
feed pumps and ex 
haust receiver and in 
stalling and piping of 
combustion control 
Thermal insulation 
Combustion control 
Building alterations, ex- 
and founda- 
boilers 


cavation 

tions for and 
stack 

Electrical work 

Flow meter orifice 

Governor parts for boiler 
feed pump turbine 

New runner for boiler feed 
pump 

Engineering 


Engineering expenses 


Estimated Cost. . 


$179,330 


Cummings Insulation Co 
Standard Instrument Corp 
Hewlett Construction Co 


Owner's maintenance force 
Minneapolis-Honeywell 
Terry Steam Turbine Co 


Worthington Corp 


Westcott and Mapes, Inc 
Westcott and Mapes, Inc 


Actual Cost 


Cost per Ib per hour normal steaming capacity 


17 
87 


246 


14,076 
432 


$184,008 
$3.83 








Fig. 4. Three new boilers have 
are of two-drum, bent-tube type with water-cooled sidewalls 


16,000 Ib hr maximum 


Modernize Small Power Plants 


Fifth in a series of six industrial jobs selected for cost analysis 


mum 


capacity in 


the extra large 


drums, approaching the water ca- 
pacity of the existing boilers. These 
new boilers are of the two-drum bent 
tube type with furnace sidewalls 
water cooled by spaced tubes. They 
have steel casings lined with refrac- 
tory tile and insulation. 

Existing boiler house was the most 
convenient location with regard to 
steam-using equipment and for econ- 


omy of attendance on the adjacent 
air compressor installation. As steel 
cased boilers are suitable for semi 
outdoor installation, it was at first 
proposed to cut an opening in the 
boiler house wall opposite the existing 
boilers and set the new boilers with 
the top drums and their accessories 
just inside this wall. The final de 
cision was to position the boilers at 
this same location but to remove all 


Boiler auxiliaries on other side of firing aisle. Part of control board, left 


of the wall, extend the boiler house 
roof on its existing slope and close 
the space at the back of the boiler 
alley ways. Part of this structure is 
shown in Fig. 2. 

Foundation conditions were not 
favorable for a self-supporting stack, 
and good anchorages on adjacent 
steel building frames were available, 
so a guyed stack was installed. This 
had a 60-in. dia, was 145 ft high, 
and erection was quite a problem as 
there was barely enough room in the 
mill yard adjacent to the foundation 
to assemble it on the ground. Two 
cranes were used, one with a very 
long boom, as shown in Fig. 3. 

Much existing equipment was 
used. The fuel oil tanks visible to the 
left of the stack in Fig. 3, the pump 
and heater set, the feedwater heater 
and boiler feed pumps were all usable 
and as required were moved to new 
locations. Figure 4 shows the new 
boilers. The oil burners are of the 
forced-draft register type with steam 
atomization, lighted manually, the 
forced draft fans of the motor-driven 
axial type being mounted on the 
windboxes above head height. 

Space formerly occupied by the 
old boilers was made into a change 
room for the mill workers 


Engineer, Westeott & 


* Consultin 
ets Haven, Conn. 


Mapes, Ine, 
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BETZ LABORATORIES INC., Philadelphia 24. P 
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This Bailey Control System helps cut fuel costs on a 70,000 |b per hr capacity 125 psi boiler in an industrial 
y y Pp if Y if 


plant. Control drive in foreground regulates stoker 


How Bailey stretches 


your fuel dollar... 


You can wring more energy out of a dollar's worth of combustion, and automatic control are your assur- 


fuel when you are getting optimum performance from ance of the best possible system 
your steam plant equipment. You get peak perform- 


ance when Bailey Meters and Controls are on the 2. Experience 
job. They increase your plant efficiency. Bailey k-engineers have heen making steam plants 


Bailey is the choice of virtually all the most efficient work more efficiently for more than forty years 


plants on the Federal Power Commission's heat rate Veteran engineet and young engineer alike, the men 


report, Here's why: who represent Bailey. are storehouses of knowledge 
on measurement and control. They are up to-the 
7. Complete Line of Equipment minute on the latest de velopme nt that can be 
é lied to ve oblem. 
You can be sure a Bailey [engineer will offer the right — po 


combination of equipment to fit your needs. Bailey 
manufactures a complete line of standard, compatible 3. Sales and Service Convenient to You 
pneumatic and electric metering and control equip Phere’s a Bailey District Office or Resident Lngineer 
ment that has proved itself. Thousands of successful close to you. Check your phone book for expert engi 


neering ¢ ontrol on your steam plant control problems 


installations involving problems in measurement, 
Al32.} 


instruments and controls for power and process 


BAILEY METER COMPANY 


1040 IVANHOE ROAD ° CLEVELAND 10, OHIO 


in Canada — Baliey Meter Company Limited, Montreal 
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TO POWER’S 
LOW COST FUTURE 


BITUMINOUS COALS 
FOR EVERY PURPOSE 


* Bituminous coal contributes to plant operating profit 
by its productivity and stability. Virtually limitless supply 
plus most modern mining methods, gears production to 


any volume demand 


Accessibility and increasingly efficient burning 
equipment mean economical, constant-cost for today 


and tomorrow. 


i 


For more data circle 546 on Post Card 





aut; siyy Buco yn> 


WOOSAINVH ONIWSSNIONZS Y3IMOd WOOSGNVH ONINZSNIONS Y3MOd 





uUBAONG 934) ewWO0Ok iaWyyns peSiowgns veym vere Buidwnd y sdeeyx ‘aj50m te) 
1USIOM Si 1 deey oo YsNsul WO4y JOJOW 440 H/De5 eq. edid peje) 
en SULIOYIUB OU SpeseU [Jeq Pe WeAU! ayy 
poor oe vot wor : iamod 
1--+ ss 42 HO 
pues dn 
«1 muary & 
12 LLLISNI TVISOWGW TTTaL 49} 8M 
-qns ueyM 
puev Soult} |e 3B AIp sulwulel JOJOW ayy 
' . WuUsH “BuBIQUe Sulyees JeyeM ayy jk 
oat das : . 184} BAOGE SI ainsseid ay} ]QUN UOTQVeS 
204 sempre bros did ay} jo awop ay} Ul pessaudt sl 
JIB 843 “31 aypuBy o3 duind ay jo A qe 
24} UBY} Jase] sesll JoIVM 9y) sy 
‘ps0d Jamod ay} IWIpe 0} 31 UI yNO 
jo30u S&; B SBY WL W0I30qg 343 pur ‘ajeid 
 UI-SUIpjam AQ PO pealees SI pue aug “ul 
ZI JO JoQoWIBIpP [euseqUI Ue ZULARY adid 
psBpueys jo avid B YILM GUOP SI SIV 
I JOAO JOUIBIUOD [Jo B Jul 
}IBAUI JO JUaIpedxea ajduits ay3 Aq JojowW 
942 PO [Bes O} SI SINDIO SuIpOOY saiojeq 
{yoedeo pestelul eplAoid 03 poyjew 
AIQVeye ‘yoInb 3aug {jwede. exe 
JO asn¥oeq {NO spooy 3 UazjoO 
‘INDO SUOTIIPUGD YsBlD Usa 
| Sti deay 03 A} 
aa] Surjiompsey sy] 
NBA JO JUGWIeSEG 
SsdAles osTR i] [BI TWUOUNVe 
peAowal 
40 JOAMIS JUBIC BY} JO JeAa] aya 
j°q Sl 383 BVYS JOIBAVe AuB jsOoUTS 





pranme ts 


T 




















NOS /Siivm 








se 


SSINNDIMA HONI/ 4/1004 TEVNOS/ENOH/NLe 





- 
@!,; 
Kid 


4/1004 PEWNOS/ENOH/NLs 


/ 


arrrTy 7 


JaMOS ONBU 0} 


00} SI 


outside edges toward you 


SEIN NDIA L008 


: 
: 
: 
; 


u pesn §.3] {s3snpul 1 asiou NIOM 


e stduind duns dy-*; GTLLIT FHL “t Ag 








SSOMMDIML BRLIWIINED/D./ BBLEWILNID BBYNOS/395/HNSOTWD WYsO 





Ayiopdps duing duing aspe12uy oO] Ap, Asog 











fold along this line 











o8 LLVSIdWil 











HDYD UOISIBAUCD A}IAIZINPUCD jOWISsY] UDZW 


Zutsoeg azenbs 
“ dems-9 a4] “¢ 
JO a8 & dn ayew 
UO 39-3010] & ale 


409 








How Clyde Equipment Lowers kw Cost 





y re : > 
OT a Ne, 


a ee 


Raymond City Coal and Transportation Corp.'s Clyde Equipped 
coa!-handling barge handles 700 to 800 tons of coal per hour at 
their North Bend, Ohio Plant. 


ee 


FREE DIGGING UP TO 800 TONS 
OF COAL PER HOUR 


A Clyde Barge Derrick loads the coal into a barge mounted hop 
per. Conveyors then carry it to stock piles, railroad cars or storage 
cling, and the long-life dependabili 


bins. Mase of operation, fast « 
this Raymond 


ty of Clyde material handling equipment make 


City set-up “free from trouble since its installation 


Clyde Team Cuts Handling Costs 


The Clyde Derrick is only part of this lower-cost material hand 
ling story. A powerful, efficient Clyde Hoist and Swinger actuats 
the bucket and derrick swiftly, easily and safel 

Two Clyde Barge Mover ccuratel 
vo Cyc 


Other Clyde team mates 
position the coal barges as unloading progress | 
Capstans handle the derrick barge mooring line 


There’s more profit and production in this engineered team b 
Clyde! Why not capitalize on Clyde's fifty-eight years of engineer 
ing and manufacturing achievements. Let the records of proven 
performance help reduce your material handling costs. There 


no obligation 


CLYDE IRON WORKS, inc. 


Established 1899 


eds RIC DULUTH 1,MINNESOTA 
HOISTS DERRICKS : WHIRLEYS ; BUILDERS TOWERS 
UNLOADERS ;: CAR PULLERS ROLLERS 
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EDISON S OM,MNRNIGUARDSD 


CONTINUOUS TEMPERATURE 





MONITORING EXTENDS 





SLEEVE BEARING LIFE 





Sleeve bearings are a critical factor in the output of any 
continuously operating plant. An increase in temperature 
of only 20°F above 180°F cuts bearing life almost in half; 
hot-running bearings can lead to costly maintenance 

and downtime 


The Edison Omniguard Temperature Monitoring System 
inherently sensitive to minute temperature changes, 
simultaneously alerts an operator or attendant 

when even the smallest temperature change occurs. This 
means that not only can dangerous bearing temperatures be 
detected well in advance of emergency conditions, 

but bearing life is greatly extended 


A small plug-in control box and resistance temperature 
detectors comprise the entire multi-point thermometer 
system. There is no scanning mechanism to delay 

the warning signal, few moving parts, no electronic tubes, 
and no costly circuitry. One simplified system 

eliminates the inaccuracy, danger and expense of attendants 
checking bearing temperatures by hand 

Omniguard is in use in thousands of installations 
continuously improving plant operation and lowering 
maintenance costs for production personnel from coast to 
coast. Write today for complete technical’ information 





LOW cosT 
MODULAR UNITS 


THE BASIC 
OMNIGUARD 
SYSTEM COSTS 
LESS THAN ANY 
OTHER 
TEMPERATURE. 
MONITORING 
SYGTEM 


Thomas A. Edison 
INDUSTRIES 


INSTRUMENT DIVISION 
WEST ORANGE N. J 
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HAGAN RING BALANCE FEATURES—NO. 2 


SAFE 
SENSITIVE 
METERING 

at 2500, 6000, 
15000 PSIG 


Rear f Ring Balance Meter with side and top 


panels re 


ioved tk how S tube arrangement. Note the push rod and 


resistant spring assembly, visible back of 


S-tube and ring 


This feature of the Ring Balance makes possible high sensi 


tivity at low flows and simple adjustment of meter range 


No question about it. The cylindrical tubing 
used to form the ring and S-tubes of the Hagan 
Ring Balance meter is the safe, sure means for 
containing high pressures. There are no gaskets 
or stuffing boxes to leak, blow out, bind or 
otherwise spoil this ideal design 

Pressure impulses are brought from the metet 
terminals to the ring through solid-wall S-tubes 
which, because of their special configuration 
and metal-to-metal fittings, provide safe, com 
pletely flexible 
inherent high sensitivity of the meter. 


connections and preserve the 


New, rigid, weatherproof, die-cast, aluminum 


case. Four piece back for complete accessibility 


Check these other Ring Balance features 
with your local Hagan office 


1. High sensitivity at low flows due to unique range cali- 
bration system. 
Ease of calibration under operating static pressures 
with factory-calibrated check weights. No more four- 
story water columns and telephones. 
Sealing fluid density and level not critical. No eye- 
droppers required. 
Interchangeable ring assemblies for full scale ranges 
from 0.5” w.c. to 560” w.c. Adjustment on any one 
ring over a 7:1 differential range. 
Wide range computation and or 
means of built-in, easily checked mechanisms available 


compensation by 


on most models. 
6. Pneumatic or electric transmission also available 


Bulletin MSP-141 describes these features and the new 
design of the Hagan Ring Balance meter case. ASK US 
FOR IT. 


HAGAN somes. 
CONTROLS, INC. 
HAGAN BUILDING, PITTSBURGH 30, PENNSYLVANIA 


4 DIVISIONS: CALGON COMPANY, HALL LABORATORIES 


CANADA) LIMITED 


IN CANADA HAGAN CORPORATION 


OFFICES IN: MONTREAL, TORONTO, VANCOUVER, EOMONTON 
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Coal-Handling Tractor Shovel 
HAS BIG BUCKET...WILL TRAVEL 


Will travel .. . there’s the key to the extra value of an Allis-Chalmers HD-11G 
tractor shovel with 3%-yd coal bucket. Its combination of capacity and mobility 


may be utilized in many ways. 


TRAVELS ON THE STOCKPILE Long crawler tracks give it the stability to work right up 


on the storage pile . . . enables it to spread coal in horizontal layers. This eliminates the forma 
tion of flues the main cause of spontaneous combustion 


TRAVELS ABOUT THE YARD The HD-11G builds stockpiles with equal ease anywhere in 


the yard. There is no need to limit storage piles to areas served by fixed structures 


TRAVELS FROM JOB TO JOB There need be no idle time for an HD-11G for it is also an 
expert at countless additional jobs. It can remove and load cinders, help on plant road main- 
tenance, clear and load snow . . . handle many other yard maintenance jobs. 


Let your Allis-Chalmers construction machinery dealer show you how the HD-11G 
can bring new efficiency to your coal-handling operation — and also eliminate the 
need for specialized machines. Ask to see the three other tractor shovel models, 
with coal buckets ranging from 2% to 7 cu yd. Allis-Chalmers, Construction Ma- 
chinery Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS Qoraugaa au lo. 


For more date circle 550 on Post Card 








quality proved 


POWELL VALVES 


Pound Steel Fig. 1/93 —lron Body Bronze 
: Mounted 0.S.& Y. Gate Valve 
for 125 Pounds W.S.P 


46/—Small 300-Pound Stainless 


Steel 0.5.4 Y. Gate Valve. For handling 


er feed water treating solutions 


meade with quality proved materials 


Consult your Powell Valve Distributor for full facts about quality proved bronze, iron, steel, and 


corrosion-resistant valves. For every flow control problem—there is a Powell Valve to solve it. . . better. 


THE WM. POWELL Company, cinciInnaT! 22, omo... 1lith VEAR 
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Stop paying for wasteful sludge 


—switch to Purex Salt 


When you buy Morton Purex Salt, you get high purity 


These filter pads (approximately 1/5 actual size) 
evaporated salt that is made in a controlled-particle 


show you how much insoluble matter (sludge) you 
get in just 5 Ibs. of various kinds of salt. size to prevent packing and channeling. With Purex, 
none of your purchase price or freight bill goes toward 
paying for useless, troublesome insoluble matter, 
With Morton Purex, no time or labor is wasted in 
cleaning out insoluble matter from your brine making 
system to keep it functioning at peak capacity. For 
Purex is 100% soluble. Morton Purex will leave no 
accumulation of material in either brine or water 
TypeA Sek see softener tanks. It can be used in wet-storage systems, 
and in the Morton Model-E Brinemaker. 





MORTON SALT 
Type C Salt Morton Purex Evaporated Salt COMPANY 


Tests for insolubles taken from random samples show INDUSTRIAL DIVISION 
you that Morton Purex is the only one that contains 

no wasteful sludge or insolubles ept. PoE-10, 120 So. LaSalle Street 

For more information ahout Morton Purex Salt, and for 

free, expert help on any water-softening problem, write: 
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Union Boilers 








~~ A 


Longitudinal section of Union VO Type 
Steam Generator 


score new high at 


Notre Dame with 83% efficiency 


Coal 


Spread over a 1700-acre campus near South Bend, the 
University of Notre Dame is a 
munity of 6,000 students and 500 faculty members. 


self-sustaining com- 


To meet the demands of increasing enrollments, as 
well as to handle its own power requirements, the Uni- 
versity expanded its steam heating plant and converted 
it to a steam-electric power plant. Three of the four 
original boilers were replaced with a pair of Union 
2-drum VO Type Steam Generators. Spreader-stoker 
fired, each unit is equipped with a superheater and an 
Normal rating is 70,000 Ibs./hr. at 470 psi 


economizet 
and 750° F 

Although the heating load is increased 20%, 
electric power is now supplied for all 75 buildings on 
the campus boiler efficiency has been upped from 68% 


and 


Aerial view of Notre Dame Steam-electric 


75 buildings on a 1700-acr 


campus is a city in itself side power sources 


power plant makes 
campus community independent of out 


to more than 83% consumption remains un 
changed! 

This is just one job report where Union efficiency and 
dependability have achieved top-notch economy of op 
eration. Across the nation, Union Boilers are giving simi 
lar service to industrial, institutional and public power 
plants, providing day-in and day-out, 
the best performance value in modern 


steam generating equipment. 


GET FULL DETAILS 
Information on the several types of 
steam generators built by Union is 
yours for the asking. Write for illus- 
trated Catalog GB-153. 


UNION IRON WORKS 


ERIE, PENNSYLVANIA 


For more data circle 553 on Post Card 








Pasitive lubrication — 
Fast’s design assures 
continuous film of lubr 
cant on load-carrying 
surfaces. Lubricant is 
protected from pollut 
by exclusive end ring 
design. Lube plugs in 
sleeve flanges afford 
convenient access 


Sleeves supported on 
hubs. Metal end ring 
1s dust and moisture 
resistant and wear 
proof. No perishable, 
non-metallic ele 
ment is involved 











Unique centering 
of sleeves 

No crank action 
vibration is possit 
because end rings 
are positively ¢ 
tioned on transverse 
enter line of hut 


spline faces 











Fast’s Model B coupling reduces downtime 
and upkeep for light-to-medium drives 


Mechanical flexibility eliminates costly shutdowns 
and expensive shaft replacements. But—it’s only 
one of many cost-saving features. 

Now you can profit from the durability and 
economy of famous Fast’s couplings in a smaller 
available in 3 sizes for 


and lower-cost version 


shafts up to 254” in diameter. 
The Model B coupling gives you the same fea- 


tures that have made Fast’s the world’s leading 


Engineered Products 


Sold with Service PPERS 


YZ 


You get the 
trouble-free performance, longer service life and 


You 


delivery because stocks are on hand to meet prac 


coupling for over 35 years. same 


lower maintenance costs. also get prompt 
tically every need. Free engineering service is also 
available. 

Write today for more details to KOPpPERS Com- 
PANY, INc., Fast’s Coupling Dept., 3710 Scott 


Street, Baltimore 3, Md. 


THE ORIGINAL 


tA 


ASTS 
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Advantages of Packless Construction 


in Temperature Regulating Valves 


how 
it tila | 
on 

Tin the temperature ulator own 
ibeve (Spence ‘Type i T150 tufhing 
boxes are climinated. ‘This is done by 
what 1 known balanced dia 
phira m construction. You can see im 
the cutaway drawing that pressure 
ipphed to both of the larg 
Dh upper ide 1S €X 

im pressure ind the low 


diaphra Il 
to deliver tK 
icle is exposed to loading pressure ap 
plied by the pilot When the pil 
both delivery pressure and load 
ing pressure ar equalized through the 
bleedport ind connecting tubing 
I'his construction not only does away 


with repacking proble ms, but it makes 


114 








| ble additional saving is well. For 
example, you will note in the ectional 
blow-up that this design climinates a 
closely fitted stem and guide. Dirt or 
other fore: n't have much 
of a chance to lodge between thes parts 


| 
caus 


i 


m matter doe 


ticking 
Another cause of binding or sticking, 
expan ion of closely fitted parts, 
lso climinated with this design. In 
lition, valve stem wear is reduced 
for th me reason 
Lower maintenance is not the only 
ntage of this packless construction 
curacy of regulation is also improved 
wcause friction due to a stuffing box, 
dirt, or uneven expansion 1s not a prob 
lem. The large, balanced metal dia 
phragm is more sensitive to slight 


changes in pressure 


Guaranteed Not To Wiredraw 


If seats and discs are cut by steam 
(wiredrawn) the loss of steam through 
« grooves can be another ¢ xpensive 


cm directly charged against the 
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Shown here is the single-seat packless construc- 
tion of the Spence ET150 Temperature Regulator. 


regulating valve. Fortunately, you can 
eliminate these costly leaks by 


regulator that is 


pecify 


ing a 
guaranteed not to wiredraw 


temperature 


such a guarantee be 


Spence makes 
ind discs are made of 


cause their seat 
SECO Metal. Over 20 years experienc: 
with this pecial illoy has failed to pro 
duce a single case where a SECO Metal 
n cut by steam. All 
ved strainer 


seat or disc had bee 
that required is an appr 
located ahead of the regulating valve 
Expensive steam leaks just can’t hap 
pen with this combination of SECO 
Metal and single-seat design 

If you would like to have 
l'emperature 


more 
information on Spence 
Regulators, drop us a line and ask for 
Bulletin T150. It gives more detailed 
information on these and other Spence 
design features. Piping layouts and 
helpful information on the installation 
of temperature regulators are also in 
cluded. Write for your copy today 


SPENCE ENGINEERING COMPANY, INC 
Walden, New York mn 





. Che power station of the New York Transit 
S eed coal handlin Authority at 74th Screet and East River has 
Pp y g installed two new Mead-Morrison Coal Un 
loading Towers as part of its extensive 
for a New York modernization program to increase subway 
power. Because of their prominent position 
alongside the East River Drive, the towers 
subway power plant were specially designed by Mead- Morrison 
to meet aesthetic standards as well as to in- 
clude the most modern features for efficient 
operation 
With an average cycle rate of 35!/, sec- 
onds, each of the two towers has a free 
digging rate of 450 long tons of slack coal 
per hour. The runway paralleling the East 
River will allow 300 ft of travel of the 
towers, permitting two 2,000-ton barges to 
be unloaded at the same time. Each tower 
is equipped with a Mead-Morrison Grab 
Bucket weighing 11,000 Ibs and with a ca- 


pacity of 5 tons of coal 


Bulletins and further 
information on 
Mead-Morrison Towers, 
Bridges and Grab Buckets 


will be sent on request 








Rn 


MEAD-MORRISON 


Division of McKIERNAN-TERRY CORPORATION >: Manufacturing Engineers 
HARRISON, NEW JERSEY 
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4& YEARS--25,000 HOURS OPERATING PERFORMANCE! 


This is just one of many production records set motor drive, capacity each 1663 c.f.m., at 600 
by Fuller Rotary Compressors—in this case by r.p.m., 110 lb. gauge pressure. 

each of six machines installed in a leading Your plant, too, can take advantage of the many 
aircraft plant. The only maintenance or re cost-saving advantages of Fuller rotary com- 
placement necessary over this period was pressors; such as smooth airflow, lack of vibration 
installation of high and low pressure blades minimum of moving parts, adaptability to any 
Bearings held up 100‘ production setup, and the advantage of ‘‘one 
Fuller rotary compressors shown are four C-300 man” operation 

300H, steam turbine drive, capacity each 1248 Write today to Fuller Company and get complete 
to 1805 c.f.m., with speed ranges of 450 to 659 data on how Fuller rotary compressors can 
r.p.m., 125-lb. gauge pressure, and two electric give you more air power at less cost. 


FULLER COMPANY 
ul hg » 150 Bridge St., Catasauqua, Pa. 
SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORPORATION 
Birmingham - Chicago + Kansas City - Los Angeles « San Francisco - Seattle 


PIONEERS OF HIGH-EFFICIENCY VANE TYPE ROTARY COMPRESSORS SINCE 1930 
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UNITED STATES 
MILITARY 
ACADEMY 


) UNITED STATES 
NAVAL 
ACADEMY 


UNITED STATES 
AIR FORCE 
ACADEMY 


aos ht pret = 


Photographs courtesy United States Militory Academy, United States Naval Academy, and od States Aw force Academy 


Ric-wiL underground piping systems 
serve ALL three...West Point, Annapolis 
and NOW...the new Air Force Academy 





West Point and Annapolis have been serviced by 

Ric-wil piping systems as far back as 1931. Since oe... ae 
1946 alone over 15,000 feet of Ric-wil prefabricated Units 
piping has been purchased for the nation’s top mili- > 
tary colleges. Installation of Ric-wil piping at the new oo 

17,500 acre United States Air Force Academy has Standard Unit 

already been installed. Ric-wil is indeed proud of the 
part they have played in serving these military acad- 


emies for a period of over twenty-five years. aa Type Ul ,.) 


Quality Piping Systems... 
. of Exe eptionally High Thermal Efficie ney 
SINCE 1910 


ereraseicareo INSULATED PIPING SYSTEMS 














Type J 
(Jacketed) 











BARBERTON, OHIO 


IN CANADA: THE Ric-wiL COMPANY OF CANADA LIMITED 
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gui") cae scum 


fr om: spray towers cooling ponds 
condensers reservoirs 
air conditioning equipment 


HTH Granular gives the old heave-ho to algae growths that clog 
up recirculated water systems, cause heat transfer loss or produce 


offensive odors. 


Containing 70°; available chlorine, HTH Granular dissolves im- 
mediately to release a fresh hypochlorite solution for sure, fast algae 
kills. As a rule, about one ounce of HTH per 1,000 gallons of water 
is enough to control algae growths. Because algae growths form 
slowly, in most cases only periodic “‘shot’”’ treatments are required. 
This, of course, varies with the nature and condition of the specific 
water supply. 

Dry, stable, and easy to use, HTH Granular is the safe, economical 
way to get rid of algae problems once and for all. It’s packed in 
100-lb. drums and in cases of nine 5-lb. cans. Check your supplier 
today or write to us directly. 


HTH® is a trademork 


OLIN MATHIESON CHEMICAL CORPORATION 
INDUSTRIAL CHEMICALS DIVISION « BALTIMORE 3, MD. 
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and he only laughed and said that 
they had no secrets there.”’ 

While visiting Amsterdam, Andy 
said he thought he would take advan- 
tage of the opportunity to visit ‘‘Het 
Atoom,” the International Atomic 
Exposition being held there. Being 
somewhat averse to crowds, he 
decided that Monday morning might 
be a good time to go. Most people, 
he assumed, would be at work and 
there probably would not be many 
tourists there. But at ten o’clock 
Monday morning he found the place 
so jammed he could hardly get near 
any of the exhibits. They were of all 
ages, large and small, young and old, 
and of all nationalities and, as Andy 
reported, they were there because 
they wanted to learn about the atom. 
Of outstanding interest was the 
“working’’ swimming pool reactor. 
Here, people had to be admitted in 
groups so they could lean over the 
rail and see the Cerenkov glow around 
fuel elements at the bottom of pool. 

In London, Andy says, he hap- 
pened to be in the offices of the Cen- 
tral Electricity Authority on the very 
day that the big shakeup in that 
organization was announced in the 
London morning papers, and that 
same night he had dinner with John 
Peattie, the former chief engineer of 
the Authority, who filled in some of 
the background of the change in 
organization. The Central Electricity 
Authority, it seems, is to be super- 
seded by a new Central Electricity 
Generating Board. The significant 
feature of the change, however, is the 
fact that Sir Christopher Hinton, 
who has been the managing director 
of the Atomic Energy Authority, has 
been appointed chairman of the new 
Generating Board, and that Lord 
Citrine who had been chairman of the 
Central Electricity Authority 
becomes only a part-time member of 
the new Electricity Council, the 
coérdinating body of the nationalized 
electricity industry. Sir Christopher 
Hinton is the man who built Calder 
Hall, Britain’s first atomic power 
station; hence the fact that he has 
been named to head the new Central 
Electricity Generating Board seems 
to imply an even greater acceleration 
of England’s atomic power program 
than has been the case so far. 

Out of Andy’s contact with power 
developments in Britain comes an ex- 
citing article on Dounreay, the 
world’s first large fast breeder reactor 
built to produce commercial power. 
It’s scheduled for next month — in 
POWER ENGINEERING, of course. 


POWER ENGINEERIN( 





se '42,560 ¥+ 


Tubing enough to top USAF 
altitude record by 3.1 miles 


126,000 +. re 
& LSND TO END, MONEL” NICKEL-COPPER ALLOY TUBES 
IN AN EASTERN POWER COMPANY'S TWO NEW FEEDWATER 
HEATERS WOULD REACH 27 MILES ABOVE SEA LEVEL—-OVER 
% MILES HIGHER THAN THE UNOFFICIAL ALTITUDE 
RECORD FOR POWERED AIRCRAFT...7 MILES ABOVE THE 
NEW RECORD FOR BALLOONS. THE HIGH STRENGTH OF 
CORROSION-RESISTING MONEL ALLOY PERMITS USE 
OF RELATIVELY LIGHT 17-GAUGE TUBING IN HANDLING 
FEEDWATER AT PRESSURES OVER 2000 PSI AND BLEED STEAM 


: 
102,000 f+. TEMPERATURES UP TO 820°F...SPEEDS HEAT TRANSFER 


ow. 


Secret of 
seal-less pump: 
the metal that 
acts like air 


Ee 
“Swo "CANS" ONE WITHIN THE OTHER, ISOLATE STATOR 
AND ROTOR OF THIS LEAK-PROOF SEAL-LESS PUMP 
io FROM CIRCULATING FLUIDS."CANS”ARE MADE OF 
LPG INCONEL* NICKEL-CHROMIUM ALLOY. MAGNETICALLY, 
bs, INCONEL ALLOY BEHAVES LIKE THE AIR GAP 
IN AN ORDINARY ELECTRIC MOTOR, CREATES 
NO MEASURABLE INTERFERENCE WITH 
Y MAGNETIC FLUX... HAS NO EFFECT 
ON MOTOR EFFICIENCY. 


Trumpet valve cycles up 7o STUMPED BY A METAL PROBLEM? 
8 times per second tn 
Flight of the Bumble Gee” (PERHAPS GETTING TOGETHER WITH INCO/S 


MECHANICAL ENGINEERING SECTION 
SIRST COUSINS TO INDUSTRIAL WILL HELP YOU COME UP WITH AN ANSWER 


COMPRESSED AIR VALVES, SOR & PROLIRIARY Remain amt 
TRUMPET VALVES MUST RESPOND TO R ARY BR >, WRITE 
per 


HIGH SPEED FINGERING. TO PREVENT Department PE 
STICKING, WEAR AND CORROSION- FOR INCO BULLETINS COVERING 
ENEMIES OF TRUMPET AND ENGINEERING PROPERTIES OF INCONEL” 


INDUS TRIAL VALVB6 ALIKE-A FAMOUS werkt 
MANUFACTURER MAKES VALVE FO? CS Cee pees ee 
PISTONS FOR His TRUMPETS OF AND ‘KT MONEL"ALLOYS 

NONBL” NICKBL-COPPER ALLOY. 

CORROSION-AND-WEAR RESISTANT 
MONEL ALLOY IS READILY THE INTERNATIONAL NICKEL COMPANY, INC 
MACHINED, BRAZABLE AND 67 Wa , 


treet Ms 
TAKES A HIGHLY INCO. Nickel All 
POLISHED FINISH. —— — 


vew York 5, N.Y 
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Coal Crushers 
are 


Soundly engineered and constructed to give you many 
years of high volume crushing at low operating costs. 


1. Oversize bearings 
Alloy Steel heat treated rotor shaft 


Heavy rib reinforced housing with renewable liners 


ind tramp metal pocket 
Manganese Steel crushing elements 


Exclusive American-Originated rolling shedder 
ring which splits coal instead of crushing it 

More efficient crushing design which permits slower 
operating speeds and leas power consumption per 
ton of coal crushed 

Dual adjustment to give flexibility of size control 
ind to compensate for wear 

Maximum flexibility of rolling ring rotor prevents 
injury from tramp tron 

Full width acreening area gives faster discharge of 
reduced produc { 


Coal Crushers exclusively, from Sample Crushers to Capacities of 800 TPH 
Write for litereture stating capacity you need 


ORIGINATORS AND MANUFACTURERS ) 


1431 MACKLIND AVE. 


PULVERIZER COMPANY 


OF RING CRUSHERS AND PULVERIZERS 


SAINT LOUIS 10, MISSOURI 
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settlement of sludge can occur. The 
sludge is now being removed by a 
small dredge, operated by two men 
on a part-time basis. 

The following chemicals are being 
fed: 30 ppm aluminum sulphate; 
2 to 3 ppm sodium aluminate; and 
sodium hydroxide as needed to main- 
tain 7.3 pH. 


Demineralizer Added 

For the 800-ton expansion a demin- 
eralizer of 810 gpm average capacity 
with a peak capacity of 1020 gpm was 
installed. This demineralizer is oper- 
ated in conjunction with a 200,000 
gal. storage tank which will take care 
of the excess requirement over capac- 
ity, during the time that one of the 
units is out of service. The cation 
section of the demineralizer was de- 
signed to use sulphuric acid with a 
charge of 454 lb per regeneration and 
the anion section to use sodium hy 
droxide with a charge of 885 lb per 
regeneration. 

Table III is a typical analysis of 
influent to and effluent from the 
dimineralizer. This water is checked 
at frequent intervals during the full 
day. 

The demineralized-water storage 
tank was lined with protective paint 
sprayed with enough coats to give a 
total thickness of 12 mils. Two colors 
were used in the spraying, these col 
ors being used alternately so as to 
insure complete coverage of each by 
observation. This coating was guar 
anteed for one year to withstand 
satisfactorily the action of demin 
eralized water at a temperature of 
70 to 90 F saturated with oxygen. No 
tank leaks have developed to date, 
some four years after installation. 


Table Ill. Typical demineralizer data 
= 
Item influent Effivent 


Total Dissolved Solids 65 

Suspended Solids 

Total Hardness as 
CaCO Trace 

Calcium Hare nes; as 
CaCO 

Magnesium Hardness 
as CaCO 

Phenolphthalein Alka 
linity as CaCO 

Total Alkalinity as 
CaCO 

Carbon Dioxide as 
CaCO 

Chlorides as NaCel 

Sulphate as Na,SO, 

Silica as SiO 

Total tron as Fe 

Oil 

Extractable Ammonia 
os NH 

Copper as Cu 

pH 

Aluminum as Ael.O 





“since ‘way back when... 
...OLD BEN has been 
- delivering plenty of 
low-cost steam*.. 


where you want it, 
when you want it. 


*Old Ben Franklin County Coal... 
accessible to rail-water transportation. 
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ENGINEERING 
BOOKS 
<hP Re 


Sad 


—_ 


The First One Hundred and Fifty Years, 
242 pages, 8 by 10 in., buckram binding 
Published by John Wiley and Sons, Inc 
440 Fourth Ave, New York, N. Y., 19 
$7.50. 

All engineers and technical m ill bs 
interested in this history of John Wiley and 
Sons because this book is, in effect, the stor 
ot progress, not only in industry but also 
many areas of the pure, ipplied, and socia 
cience 

When Charles Wile e« founder of th 
present John Wiley Compa: opened uj 
hus hop in 1807, the ne nation had been us 
existence only 31 year It had essentially ar 
igricultural economy but, after the second 
war with England, manulacturing began t 
issume more importance The firm began to 
publish books to meet the new needs, and 

it has continued to do so for 150 year 
When it was decided upon to write ai 
wuthoritative history of the firm, it becam: 
clear that because of the diversity of tl 
ubject matter covered by the thousands of 
If you wer plagued last winter technical books, no one person could under 
by calls “turn up the heat” in R take the job. So they turned to their ow 
your plant, it’s time to plan ahead suthors who knew something about the 
company and the things it tries to do i 


for this year’s icy temperatures , 
publishing. The result is very interesting 


Super-Silvertop Steam 7 raps can Fach chapter is written by an author who 1 


increase the efficiency of your omewhat of a specialist in the field and who 


} knows something of the history of the tech 
steam heating system, and save Make your steam heating system 

nical literature in the respective fields. ‘The 
hundreds of dollars in fuel bills give you your money’s worth Re- book i beautifully printed and bound, and 
{ inte ting illustratio 


Whatever type of steam system place your obsolete traps with has a number of inter ig | 


you have, unit heater, pipe coil, Super-Silvertops. Reduce corro- oe «& 


fan system, or any other, you'll — sion, get faster heat, save on fuel 


find Super-Silvertops will ventthe _ bills, and enjoy a warm, comfort- Power Plants, by Alexander H. Zerba 
. : im dw » Nye. Second Edition, 195¢ 
air and drain condensation rap able plant the year ’round with 1 Edwin I ud E-dition 

pages, 9 by 6 1 loth. Published b 


idly, allowing the heater to reach Anderson Super-Silvertop Steam latesnations| Text 


full operating efficiency almost lraps See your jobber or Ander- Penna. Price $8.50 


| ' Che object ol 


instantly on Sales agent today 
fundamental princi ciel in the a 

ol power engineerin ( ring to the it 

ention of the student the economic factor 

that influence « inee! decisions; and to 

vive the tudent a general survey ot the 

equipment ol representative mar ulacturet 

This text is well uted for courses | 

ipplied thermodynamics and for the covet 

age of heat transter fuels and combustiotr 


ind power generation cycles and equipment 


=. =P THE NEW War Free Trap Selector Booklet! 


Besien the chen Tells how to select and install traps for 
plicity and sav all steam equipment. For your free 
inge im Grtings copy, fill out and mail this coupon to 


THE V.D. ANDERSON COMPAN 
division of in ational Basic Bc 


Phe text is built up around the power plant 
which permits portrayal of thermodynamu 
principles in a real rather than an abstract 
way. 

A chapter on hydro plants has been added 
since the previous edition. The work o1 
internal combustion plants has been ex 
panded and brought up-to-date The chaptes 
on power plant economics has been con 





THE OLD WAY 
Notice how 
bottom in 
let requires 
complicated 
piping —__—____ 


Zone Stote__ 


| 
| | 
| 


pletely revised, an uri f prob 


Mae 
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aes VETTE Po 


oh ate 
More and more power plant operators are using Lumnite concrete linings in all types of installations from ash hoppers 
Above: Ohio Edison Power Company, Niles, Ohio 


“Gia”. War met OS ai 


to stack linings—to insure trouble free service year after year 


Solve heat, corrosion, insulation problems fast 
by using Atlas LUMNITE* cement 


@ Lumnite-made industrial concretes give rugged resistance 
against heat, corrosion, abrasion and thermal shock. 





@ Repairs and downtime are reduced to a minimum. 


@ Placement is fast and easy — by pouring, plastering or guniting 
For maximum convenience, use Lumnite-made castables 
These are pre-mixed, ready for use, and are made by leading 
manufacturers of refractories.) For more information, write 
Universal Atlas, 100 Park Avenue, New York 17, N. Y 


* “Lumnre” he registered trademark of the imenium inate 
cement manufactured by Universal Atlas Cement Company 


UNITED STATES STEEL. 


UNIVERSAL ATLAS CEMENT COMPANY —-memberoftheindustrialfamilythatse 
OFFICES: | ’ l ham } icago + Dayton « Kansas Cily « liwau Minneat 
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EVERY 
ENGINEER 


will want a 
copy of this 
NEW 


HOW TO SOLVE 


PIPE EXPANSION 


PROBLEMS 


MERTAIN distinctive characteristics and features make 

Barco Flexible Ball Joints particularly well-suited for 

solving many present-day plant piping design problems, 
especially for Steam Service 


Ability to handle compound movement (where twisting is combined with 
thermal expansion and contraction) 

Virtually no deterioration. Able to stay in service for years without 
repairs or maintenance. No lubrication 

No heavy pipe anchoring required. No “end thrust” developed under 
pressure. Minimum space needed for installation 

Maximum safety for high temperature applications. All-metal construction 
available. Special metals can be specified 

Basic design is pressure sealing against leakage and self-adjusting 
for wear 

Easy to engineer joints into piping to provide for any degree of 
flexibility, expansion, of movement required 


New Bulletin No. 31 contains interesting diagrams showing 
how to solve many common pipe expansion problems 
EASILY, ECONOMICALLY. Ask for a copy; see your nearest 


jurco representative or write 


MOVES IN 
ANY 
DIRECTION 


git SARCO MANUFACTURING CO. 


547. Hough Street 


=i BULLETIN No. 31 
Pt 
So —= 


Barrington, Illinois 





Cow el Flexible Ba Smive yoimge and Revol 
In Canada “the Holden Co., itd., Montreal 
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lems has been added for all chapter The 
total number of problems now exceeds 500 

In view of the rapidly changing nature of 
power engineering and the enormous rate of 
development of the electrical industry, a 
new chapter entitled “Problems and Po 
ibilities” has been added in which super 
critical vapor cycles are discussed and 1 
which the probable role of nuclear powe! 


is caretully analyzed and projected 
7 * * 


Air Pollution Handbook, edited by Pay 
I... Magill, Francis R. Holden, and Charle 
Ackley. Size 6 by 9! % in., 720 pages, cloth 
binding. McGraw-Hill Book Co, Inc, 330 
W 42nd St, New York 36, N. ¥ Price 
$15.00 

Everyone concet ed t il pollution 
will find in this handbook all the essentia 
facts and data on Air Pollution. Written b 
i group ol pecialist the book pro ice 
inety of information on different level 
practical as well as theoretical. It explain 
lor example how stack height affect deposi 
tion ol pollutant nm an area how 
go about gettin if ample lor testing, or 
how certain towns are fighting the proble 
by means of enlightened legislation 

There is information on industrial 
location, zoning, and city-planning measure 
that can prevent ersous nuisance problem 
Evidence collected b i number of health 
departments and private in tigators 
ilso revealed 

The volume covers hundreds of wide 
ranging topics such as the permit system of 
ibatement, bag filters, stack design and con 
truction, industrial precipitator ish co 
tents of fuels, sources of dust gas-cleamin 
separator ulfur dioxide removal, diagno 
ing crop damage \ ist amount ol tabular 
data is included, showing the effects of var 
ous pollutant 

There is also a 
reproducing condition the laborator' lor 
thy 


| 
testing, and the prelerres ods ot anal 


. * 7 


ASTM Standards on Copper and Coppe 
Alloys, 654 pages, heavy paper cover 
6 by 9 in. Published by American Society for 
Testing Materials, 1916 Race St, Philad 
phia 3, Pa. Price $5 

All of the ASTM Standard pertaining to 
copper and copper alloys, which were de 
veloped by ASTM Committee B-5 on Coy 
per and ( opper Alloys, ¢ ast and W rought 
and related standards de veloped by Com 
mittees B-1 on Wires for Electrical Conduc 
tors and B-2 on Non-Ferrous Metals and Al 
loys, have been compiled into a compa 
handy volume. The December, 1955, edition 
of ASTM Standards on Copper and Copper 


Allovs includes in thei itest form 127 


t 





SUPERIOR COAL. Typical of the modern methods employed by producers on the C & O is this battery 
of screens de-watering washed coal. The naturally superior coals found in the Chessie area can be sized and 
processed to suit your exact requirements. 


oo . tii} rh, s 


SUPERIOR SERVICE. Chesapeake and Ohio Railway is equipped to give you prompt and dependable 
deliveries through expanded high-speed yards and improved signal systems. There are plenty of good-order 
cars in the world’s largest fleet. A prompt repair program keeps 99% of the C & O cars in constant operation. 


For dependable deliveries of top quality coals, contact coal producers 
on the C & O. And for specific help in meeting your own fuel requirements, 
write to: R. C. Riedinger, General Coal Traffic Manager, Chesapeake 
and Ohio Railway Co., Terminal Tower, Cleveland 1, Ohio. 


~ 


Chesapeake and Ohio 
Railway 


WORLD'S LARGEST CARRIER OF BITUMINOUS COAL 
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an SERVICE 


SUPER SEAL No. 1 PLASTIC PACKING 


Here is the answer to the plant operator’s need for a com- 
pletely isfactory packing for temperature conditions up to 
550°F. It is the finest sealing packing available. By itself 

or in combination with a more dense packing—it is the 
perfect packing for use throughout the plant in condensate, 
boiler feed, heater drain, circulating and evaporating pumps. 


Super Seal is a combination of non-frictional metal particles 
and asbestos fiber . graphite impregnated and bonded 
together with special resilient binders to meet specific service 
conditions. It contains no volatiles. Nothing can be squeezed 
out or driven off under heat. It will not dry out or harden. 


Other types of Super Seal are available for handling acids, 
alkalis and solvents, also oil, distillates, fruit juices and 
similar services. Supplied in spirals, coils and die-formed 


rings to fit all stuffing boxes 


Have “John Crane’’ engineers recommend the 

style Super Seal Packing best suited to your 

service. Request catalog 

Crane Packing Company, 0429 Oakton Street, 

Morton Grove, Illinois, (Chicago Suburb) 
Lid . Hamilton, Or 
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ASIM Standard UY specalcauion 
test method recommended practice 


classifications (of coppers and copper base 


alloys), and 1 definition of terms 


Standards cover copper, copper-alloy, and 
opper-covered-steel electri il conductor 
copper and copper-alloy plate, sheet, strip 


ind rolled bar opper d copper alloy rod 


forgings copper ina 


opper | cr and copper illo 


ind tube: copp lloy ingot copper 
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ind methods o t lor copper al 
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Reactors, « harpie, D. J 
Hughe . oo 2 el nd M lrocheri 


h 
First Edition, by 9% 


pages, 674 
cloth. Published by McGraw-Hill Book Co 


x 


Inc, 330 W, 42nd St, New York, N. ¥ 
Price $14.00 


This volume is th econd of a series 
entitled Progress in Nuclear Science, bein 
published by the McGraw-Hill Book Co 
As indicated in a foreword by Dr. L. R 
Halstad, former Director ol vw AFC 


actor Division, thi 


1956 


ol 5 


ymbol of a histori 
tional advance of 
of review pape! 
reactor art 
Included are 


erating chara important I 


irch reactor world includ 
Sovu MO | ummaries b 

the field enables on: 

of the nuclear 

the world 


er reactor » thi 


volume and the 
' 
to include ill 


the Geneva ( 


Handbook for Small Sawmill Operators, 

| ured by Logg und Milling Commit 
tee of Forest roduc Research Sotiet 
Size 514 by 8% in., 62 paper bindings 
Published by ( meri Society of Me 
chanical Enginee : 9th St v Yor 
18, N. ¥ 
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better finishes 
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Neodesha packs 1-2 performance punch 
] | Nordberg Diesels 2 | STANODIESEL Oil M 


A 


“a 


f 


Operator J, N. Finkinbinder (left) and Everett 
Powell, Neodesha Superintendent of Electric 
and Water Plants, adjust rocker arm assem 
bly of Nordberg Duafuel Engine. Engine 
operated 40,431 hours before overhau! 
carrying about 90% of load. All engines in 
service at Neodesha are Nordberg's. All use 
Standard Oil's STANODIESEL Oj! M. 


* 


The city of Neodesha, Kansa na 1x to stop water le akage At this time 
Nordbe rg engines in Cl ce The y No 7 pu ton and liner were che ( ked 
have operated more than 400.000 Liner wear averaged only 0.0045 
hours on Standard Oil diesel lubri inches. The top ring showed an avert 
cating oils. Here is the case story of age wear of 0.016 inches. The No. 2 
one of these engines. The perform ring was 0.020 inches. Little, if any 
ance of this engine is typical wear was indicated on other ring; 


Sn SOED the citeal Moadesien tustaliad Now, at 40,431 hours, the engine is 


a 1,750 hp., 1230 kw., Nordberg Dua 
fuel engine. During the period be 


tween February 14, 1952, when the 


down for overhaul of turbocharger 
and to have valves ground. Bearings 
were found in excellent condition 


7 No pistons are to be pulled 
engine went into service, and March 


1, 1956, the engine ran 34,370 hou Get more facts about STANODIFESEL 
Finkinbinder and Powell inspect oil filter used for out of a possible 35,784. This is 96‘ Oil M by calling the Standard Oil 
filtering STANODIESEL Oil M used in all six Nord- of the engine’s total installed hour office near you in any of the 15 Mid 
berg Diesels at Neodesha, Kansas, power station. 

In this time, not even a piston o1 west and Rocky Mountain states. O1 


cylinder head was removed. So good write Standard Oil Company, 910 S 


Quick facts about STANODIESEL OIL M was the performance of this engine Michigan Ave., Chicago 80, Ulinois 


* Keeps crankcase, pistons, cylinder walls clean. 
* Combats deposit and wear problems imposed by 
using economy fuels. 
* Maintains film on difficult to lubricate parts. February, 1955, this engine was con- 
* Eliminates spark plug fouling in spork-ignited verted to this new oil STANDARD ) 
gos engines and reduces bustion chamber ash : — f 
and deposits in engines burning natural gas, There is more to the story. The en os 4 
LPG and liquid fuels. tine continued in service to 36,22: 
© Eliminates fuel injector and pump sticking caused hours when No. 7 cylinder liner was STANDARD OIL COMPANY 


pc pasar type borrel and plunger where pulled to put rubber gasket 
1 mix. : 


using STanparp HD Oil that when 
a 


Standard introduced an improved 
diesel oil—Stanopreset Oil M—in rr 
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extra 


erpopular 

iting anda 
irate! 

control of thick 

handbook i 


hould be able to 
board ithin a 

desired thickne Electrical Engineering Circuits, by Hugh 

ly assist Opera Hildreth Skilling. First Edition + page 

A by 916 in oth. John Wile &* Son 

440 Fourth N York, N. ¥ 

Price $8.75 

Thus te xtbook o i if i il tended to 

Practical Electrical Wiring, by H. | accomplish hin ves th 

‘ ter. Filth Editio Size 51% by 814 in., tudents a strong foundation in the subjec 

Published b by devotu ipproximat o-thirds of it 

330 W 42nd St overage to traditior topu Secondly 

ce $5.2 ot meaningtul discu newer cor 

( ortny book for anyone who ) preparing I it lor advances 

TAPER-LOCK inten do electrical wiring of any us in electrical networks and systen 
SHEAVES d in new or old construction. Here ar lesig his means of approach Professor 
Easy on easy off! Mount flush! ctical methe eX ned in plain, eas Skilling is able to break down the barrier 
lor beginner » yet that has existed veen elementary circuit 
luable to those al cours ind the new ide ind language of 

the more at ince ours 
il rmunolog Among the I ern concept oO ered are 
id practices an twork theorem loop and node equa 


based all on the tor ol network lo« j if ind othe: 
rae ' ¥ 


( ode In rdditior raphu il me thod resonance ot high 2] 


eek a | t best methods and ircuits: mpedanee id adm ance fun 
TAPER-LOCK : ; a Aone ope aa a a | ye rs ae th ra 
SPROCKETS ces the book tells wh 1s; pol zeros in the comy 


the reader juency plas the transform concept; and 


No reboring — no waiting! ; 
finally, the Lapla transtormation 


pro ! c 1¢ , The materia ith thi book ha bee: 
preliminat form dur everal ye { 
t iching and re pea ed revised in respon 
» student reactior planation have be 
The Prospects of Nuclear Power and } ied and clariliecc ind = the incluce 
Techno (; 1 Wendt. First Ed vorked-out example 


logy, | ne Graded prob 

SC AND SCM 8 pa th. Published by D ns ar upplied at the end of chapte 

BALL BEARING PILLOW BLOCKS ma NA Oo ' it roblems k 1 to a particular 
The seal won't blow!"’ "rice } t t d ‘ 


¢ port 
Write for Bulletins! 2 “1 ae 
Taper-Lock Sheaves. Drive tables 

and technical data. Bulletin A-661 ory and 

Taper-Lock Sprocket and Dodge n this book 

Roller Chain data. Bulletin A-644 


Rolling Bearings—S$C, SCM and 
Dodge-Timken. Bulletin A-638 


DODGE MANUFACTURING CORPORATION 
6400 Union Street + Mishaweke, Indiana 


© major part 
"al give ‘ Ti f actual and 

DODGE th : ‘ : | : eee I 

“ t i \ ro i l introduce | 

| urance ind gO 
of Mishawaka, Ind 
fe promises an 


revolut 
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CHEVROLET 


— — 
— wiki LON DON “Chandet. 


a oe A 4# ¥ nang wane 


Bright Lights-That Never Fail 


, * brilliant lights of Broadway match the stars in the 


certainty of their rising. A black-out from power failure is 





almost unthinkable 
One factor that contributes to the dependability of this steady 
power supply is the bearing that insures unfailing operation of 
mechanized draft in the generating plant. 
These Bearings are Dodge Sleevoil. 
Generating plants throughout America—including those in 
such metropolitan centers as New York, Detroit, San Francisco, 
SLEEVOIL BEARINGS Los Angeles—use these super-quality bearing: 
Dodge Sleevoil Bearings are available in The Sleevoil Bearing is a Dodge development, created 
plain type or water-cooled. They are self pecially to meet the exacting requirements of fan and blower 


alignin Can be drilled fo srmostatic . 
ne A BO Grilled tor thermostat service. You are invited to write us for our new Engineering Cat 
sizes, dimensions 


es 


ty 2° ese g if desired. Shaft sizes alog D56, which contains detailed description, 
rom 1-7/16" to 
DODGE MANUFACTURING CORP., 6400 Union $t., Mishawaka, indienne 


ae 6 THE TRANSMISSIONEER, y 
| Dodge Distrit stor. Factory tra 

© y Dodge, he an give you valuable 
ais e r rm lem power trar 


i r nainesy Se modaen taste 
at s. I k for his nam . 
Power Transmissior Equipme ont 


sssified telephone directory Zoe of » ti Ind. 
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the man to ask 


is your ENGINEER ° 


The extra worth of Superior Steam Generators shows 
itself when evaluation of equipment, mechanical 
principles, and heat transfer are made by Con 
sulting Engineers .. . who have the knowledge and 
ability to make such evaluation 


for performance you can BA NK on 


LTTE OER 


SUPERIOR COMBUSTION INDUSTRIES INC. STEAM GENERATORS 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 
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CATALOG 
LIBRARY 


Standard catalogs listed monthly to 
help you maintain a reference library. 
To order, use the post card at right. 


PUMPS AND PUMPING 


201 Controlled Volume Pumps — 
Bulletin 953, 24 pp, describes and illus- 
trates use of controlled volume pone 
industrial water treating systems. 
struction and operation features are de- 
scribed, capacity-pressure ranges d 
8 and stroke length adjustments are 
€ a ical chemical aes and water 
treating systems are presen through 
i ; and an analysis of 
water treating systems, cooling 
calor treating problems, and systems for 
waste and sanitary water treatment in- 
cluded. Milton Roy Co. 


202 High Pressure Pumps — Light- 
pp Catalog HP-1254 describes and iilus- 
trates company’s Series HP controlled- 
capacity pumps for pressures to 35,000 psi 
and capacities to 2000 gph. Selection pd ne 


are provided for models with crank arm 
drive and yoke drive, along with applica- 
tion suggestions. Series HP pumps include 
some 298 models in three basic —— — 


sizes for 2-, o oad co ae 2 
Philadelphia Pump & Machinery Co. 
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203 Non-Clog Pumps — Bulletin 
121MV features Mono-V Fe the single passage 


impeller for handling 
heavy CS hentle eoldet leat long pros ghee 
effluent, etc, Both borlsootal en a 
t are presen w 
yA a Mono-Vane impeller is described in 
detail, and various models of the pumps 
ictured, a A ramp Div., The New 
od Air Brake Co 


204 Steam Pump Care — Bulletin 
G-2280 “How to Install and Take Care 
of Steam Pumps,” is a 24-pp booklet 
containing a step-by-step series of 88 
illustrations showing how to increase és 
service life of all types of steam pumps. 
It offers 28 tips on proper installation of 
the pumps, 54 tips on care techniques. 
Section on installation provides informa- 
tion on suction, poo the pump, start- 
ing it, and trouble shooting. Section on 
maintenance deals with such subjects as 
steam valves, ._ * piston and rod, piston 
packing, liners. Worthington Corp. 


205 For Abusive Pumping Jobs — 
Catalog 4906, 36 pp, covers centrifugal 
pumps for wide industrial use and es 
cially adapted to handling ashes, abraaive 
mixtures, slurries, hot and corrosive liq- 
uids. It describes several basic types: a 
horizontal shaft, taf shalt side suction 
pump; a4 horizon shaft, single-stage, 
rear-entrance automatic priming pump; 
vertical shaft pumps with standard, over- 
head and quill bearings for wet pit appli- 
cations. Nagle Pumps. 
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PACKINGS, SEALS 


206 packings and Gaskets — Cata- 
log P-100C, 32 pp, covers 95 most popular 
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six 

oil; explains 

its use in hydraulic systems, 

reducers, air compressors, electric 
motors, hydraulic turbines, sys- 
tems, etc. A chart shows es available 
uses, properties. Standard Oil Co. (Ind.} 
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bulletin describes 
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Socony Mobil Oil Co., Ine. 
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NOBODY WAS SURPRISED 


When this mud drum was opened for inspection, it looked 
just as everyone expected it would—clean as a whistle, com- 
pletely free of sludge and scale—after nine months of treatment 
with Dearborn Formula 659. That's product dependability. 

Formula 659 contains a patented* Dearborn Polyamide 
Anti-Foam that provides protection throughout the entire 
water-steam cycle. In addition to improving steam quality, 
Formula 659 also conditions sludge, reduces blowdown re- 
quirements, and controls corrosion, 

Compatible with other water treating reagents, Formula 659 
is a neutral product which imparts no alkalinity to boiler 
water—nor will it increase carbon dioxide content of steam. 

Formula 659 will mean important savings in your plant— 
see your Dearborn Engineer 


*U.8. Pat. No. RE-29085 


--.@ leader in water conditioning and 
corrosion control for 70 years 


f 


- 
| 
| 
} wu 
| 
| 
| 
| 


Dearborn Chemical Company, Dept 
Merchandise Mart Plaza, Chicago 54, Ill 


HOW FORMULA 659 WORKS 


FORMULA 669 improves steam quality by reducing 
carry-over to a minimum. 


in a fluid, non- 


FORMULA 669 keeps siudge 
adl.erent form 


water con- 


FORMULA 669 permits higher boiler 
centrations, thus reducing blowdown 


FORMULA 669 helps protect against corrosion in 
the water-steam cycie. 


USE THE COUPON 


PG-P 


Send complete details on Dearborn Formula 659, 


Name 


Company 


Address 
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. engineering 
makes the 
difference! 


Desivning high performance qualities 
into utility and industrial power systems 
has been a Kuljimn distinetion for more 
than a quarter-century. Our power record 

now listing one hundred major installa 
tions of from 500 to 800,000 KW capacity 

represents a total « apital investment of 
over half-a-billion dollars 

\ll of these projects bear ample 
evidence of Kuljian'’s basie aim: “design 
it better build it better’. From the 
earliest’ planning stage, through design 
procurement, — fie ld management, and 
inttial operation to final acceptance the 
Kuljian system of top-level direction by 
recognized spe alists offers the advantages 
of long-term savings gives positive 
assurance that each project receives 

Kuljian’s best” 

Po secure your next investment, why 

not draw upon the wide experience of 


? 


Kuljian to help with your problem ¢ 


’ ; 
mg ep eee 
4 = — 


which w 
wer to The Ford Motor 
Assembly Plant, Ohio 


y Ford for Kulijion 


ti 


ie 
pti om" 


CHAMOIS POWER PLANT 
Chomois, Missouri 


’ 
» 


JOS, SCHLITZ BREWING COMPANY 


Milwaukee, Wisconsin 


TACOA POWER PLANT 
Arrecites, Venezuela, S.A 


DESIGN « CONSTRUCTION MANAGEMENT © SURVEYS © INVESTIGATIONS ¢ REPORTS 


pHi huljian Coyovalion 


engineers +- constructors 


1200 North Broad Street « Philadeiphia 21, Pennsylvania 
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illustrations, 16-pp Form F-1880 shows 
comparative advantages of gearmotors, 
lists ratings from 4% to 30 hp with gear 
ratios as high as 10:1. Cross-sectional de- 
tails and enlargements of outstanding fea- 
tures are included, as well as a discussion 
of use of elliptoidal helical gears, and a 
chart graphing degrees of tempering of 
gear teeth. U. 8. Electrical Motors Inc 


215 Fluid Drives — Bulletins 9419 
and 9519 are an illustrated catalog and 
selection guide on company’s new Type 
VS Class 2 Gyrol fluid drives. Catalog dis- 
cusses advantages and applications of the 
drives, covering speed control, power sav- 
ings, simplified installation, ete. A sec- 
tional view shows construction and prin- 
ciple of operation. Dimensions for six sizes 
drives are provided. Selection guide 
consists of tables indicating proper drive 
to use. American Blower Corp 


216 Spherical Roller Bearing 
Kight-pp Bulletin A668 describes design 
and operation advantages of company’s 
Spher-Align pillow block with improved 
spherical roller bearing. Complete selection 
data and eenpacane are tabulated 
Dodge Mfg. Corp 


INSTRUMENTS, CONTROLS 


217 Boiler Feed Control — Bulletin 
1003, a 12-pp catalog on boiler feed regula- 
tors, is illustrated with large application 
photos and detailed schematic drawings 
and charts. Relay and direct operation are 
covered. Case studies of representative 
boiler loads are presente d to show stability 
of the Flowmatics in controlling feedwater 
Copes-Vulean Div., Blaw-Knox Co 


218 Instruments, Controls — Con 
densed Catalog 1537 offers brief applica- 
tion information on manufacturer’s line of 
instruments. Fully illustrated, covers draft 
ind pressure instruments, flow meters, 
liquid levels and pressure gages, CO, me- 
ters, pneumatic transmitters, positioning 
operators, temperature instruments, boiler 
feedwater controls, others. Includes refer- 
ences to detailed literature on each type of 
equipment. Republic Flow Meters Co 


219 Meters and Controls Over 
100 measuring, transmitting, receiving, 
recording and indicating instruments and 
control components, including those intro- 
duced within the last year are deseribed 
in the 8-pp 1957 edition of company’s Bul- 
letin G15-1. Applications, ranges, and 
detailed literature references are given for 
each product Bailey Meter Co 


220 Cooling Controls Bulletin 
710B deseribes company’s self-powered 
cooling controls for compressors, stills, 
solvent coolers, degreasers, oil coolers, 
small engines, condensers, others. Includes 
Ope rational drawing and hook up sketches 
Sarco Co., Ine 


221 Bi-Color Gage — Bulletin 1174 
gives advantages of company’s Multi-Port 
bi-color gage made for boiler operating 
pressures to 3000 psi. Points out chief 
design features; illustrates construction 
details through photos and drawings 
Diamond Power Specialty Corp 


222 = Resistance Temperature De- 
tectors — In 8-pp Publication 3016D are 
described a line of remote temperature- 
sensitive elements for use in indicating, 
recording, controlling and monitoring 
equipment. Operation, application and 
construction details of the resistance tem- 
perature detectors are presented, along 


POWER ENGINEERING 





with specifications and ordering tips. In- 
strument Div., Thomas A. Edison, In 


223 > For Feedwater Analysis — Bul 
letin 148BP contains a technical discussion 
of manufacturer's analyzers for determi- 
nation of dissolved oxygen and hydrogen 
in feedwater. Discusses both O and H units 
as to function, ranges, accuracy. Cam 
bridge Instrument Co., In¢ 


224 Easy Reading Gage — An all 
hydrostatic remote reading gage for boiler 
water and other liquid levels is described 
in Catalog 500, Section CO. Pictures im 
proved visibility, other advantages offered 
by this gage, and explains operation. The 
teliance Gauge Column Co 


225 Remote Reading Gages 

Kight-pp Catalog 201, revised, shows new 
designs in remote reading liquid level 
gages, including the Red Flasher Truscale 
This has a scale which flashes continuously 
in red for a positive warning when boiler 
water level gets too high or too low. Pro 
fusely illustrated with photos and engi 
neering di iwings, cat log covers gages in 
four pressure groups from under 900 to 
over 1500 psl Jerguson (rage & Valve Co 


226 Pressure Regulators—Florm 
1011, on flow regulators, provides selection 
data with photos on three prince ipal types 
of main valves and pilots Also illustrated 
by line drawings are three suggested ap 
plications of regulators. A steam capacity 
table for the selection of main valve size ts 
ilso shown. Spence Engineering Co., Inc 


ELECTRICAL EQUIPMENT 
228 resting Instruments Sulle 


tin 19-57, 16 pp, features company’s ele 

trical testing instruments, including ohm 
meters, ground testers, dielectric test sets, 
motor rotation tester, cable fault locating 
equipment, transiormer turn ratio test 
sets, corona test equipment, frequency 
meters, tachometers, others. Includes pho 
tos and deseriptions of each type, including 
chief features, operating ranges, and ap- 
plications James G. Biddle Co 


229 on Copper Conductors Pub 
lication C-25, 62 pp, is designed to help 
make the selection of bus conductors 
easier. Included in booklet are tables re 
garding such shapes as channels, ventilated 
aquare tubes and round tubes. There are 
tables for other rigid bus conductor shapes, 
also data on bare copper wire and cable as 
well as commonly used alloy wires. Also 
provided is a general discussion of copper 
its physical and electrical properties. Pho 
tos illustrate many installations. The 
American Brass Co 


230 Cable Installation lips Pub 
heation 19-606 is a 46-pp booklet on in 
tallation practices lor compan inter 
locked armor cable “Vaetemes Sooklet 1 
devoted to photos showing termination 
ind) splices onnections to switchgear 
motors and plug-in bus; special installation 
problems; typical installations; and “‘he 
fore ind “after” illustrations showing the 
older wiring system side by side with the 
{ 


new interlocked armor cable tem. Gren 


eral kleetrie Co 


231 Selecting Protective Devices — 
The Protection Handbook, 24 pp, is based 
on the 1956 National Electrical Code, and 
interprets this code into easily read form 
It covers the selection of protective de 
vices for electric circuits, motors, appli- 
ances and apparatus, and includes a list 
showing the size to use when ordinary fuse, 


—_— 


——e 


(i mere 2' Horsepower and | Manpower aren't enough 


to push Penny-Wise Pete’s expensive new 15-foot runabout. 
He’s in trouble! 

Bonding high price, top quality firebrick with so-called 
“economy” refractory mortar means trouble, too. 

Real economy is to use Super #3000 — the refractory 
mortar which outlasts the brick it bonds. Difference in cost, 


on most installations, is actually negligible. Super #3000 


guarantees minimum down-time, greater production — and 


that’s where the real 


profit lies. 


Super #3000 is the only 
refractory mortar which 
equals or even surpasses 
the strength, resistance to 
heat, erosion and abrasion 
of the best grades of 
refractory brick. Countless 


service reports prove it 


2 


fC ny 


Write on your letterhead for t 
- pw ORY & INSULATION cor 
a free trial drum of Super ’ 


#3000, without obligation 


REFRACTORY BONDING AND CASTABLE CEMENTS 
INSULATING BLOCK 68LANKETS ANDO CEMENTS 


130 WALL STREET, NEW YORK 5, N. Y. 
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Dust Particle 


with a mission 


to pollute the atmosphere and damage valuable 
equipment 

Flyash control is more important today than ever before 
in history because of the ever increasing number of indus- 
trial plants in operation. Each type dust has its own 
physical, chemical and electrical properties. To design dust 
collection equipment to capture these particles requires 
basic knowledge of the importance of these variables to 
the overall problem 

The Aerotec Corporation is experienced in the quanti- 
tative measurement of all dust properties and is equipped 
to carry out these tests before a recommendation for 
equipment is ever made. This ability, plus the most ad- 
vanced design of both mechanical and electrostatic dust 
collectors, makes The Aerotec Corporation the logical 
choice to solve your dust collection problems. 

Our Project Engineers, located in most principal cities 
in the United States and Canada, will be happy to supply 
you with information and literature on either mechanical, 
electrostatic or series dust collectors. 


Project Engineers THE THERMIX CORPORATION Greenwich, Conn. 


(Offices in 38 principal cities) 
Canadian Affiliates: T. C. CHOWN, LTD., 164 Metcalfe Ave., Westmount, Montreal 6, Que. 


Manviacturers 


THE AEROTEC CORPORATION 


Greenwich, Conn. 


For more data circle 575 on Post Card 


Fustron dual-element fuse or Fustat is in- 
stalled. All information is condensed. Fully 
illustrated, book gives wiring diagrams 
motor tables. Bussmann Mfg. Co 


232 High-Power Batteries — Bul 
letin CP-538/55 covers company’s line of 
Hi-Power batteries for use in the control- 
switchgear, emergency lighting and auxili- 
ary power fields. Includes data on battery 
ratings and capacities, details of design 
and construction, dimensions, weights and 
types of containers. C & D Batteries, Ine 


233 Cable Troughs his 12-pp 
catalog offers a simple solution to an 

design problem of change of direction ot 
elevation with a complete set of standard 
fittings, horizontal elbows, inside and out 

side vertical elbows, ties, crosses, covers 
ind many special fastening devices to save 
time and labor. Contains full instructions 
for installations load charts LCCORSOrY 
items, some typir il installations and full 
list of distributors. The Globe Co 


VALVES, TRAPS, PIPING AND 
ACCESSORIES 


234 Check Valves — Twenty-pp 
Catalog 30 presents company’s line of 
tilting-dise check valves made in iron, 
bronze and steel for working pressures to 
3000 psi. Explains operating principles of 
tilting dise construction, discusses closing 
without slam, reduced loss of head, other 
vivantages Includes construction det tls, 
sizes. The Chapman Valve Mfg. Co 


235 Water Hammer Control 
Cause, effect and control of water hammer 
in piping systems is the subject of 8-pp 
Sulletin WH 851. Photos, drawings and 
curves supplement text, and test data is 
presented to show efficiency of company '" 
silent check valves in water hammer con 
trol. Some typical installations are illus 
trated. The Williams Gauge Co., Ine 


236 Regulating Valves — bulletin 
5305 describes double seated diaphragm 
regulating valves for use with control 
instruments, outlining special features of 
the valves, particularly the “flow line”’ 
contoured-body engines red lor high capac 

ity at low pressure drop. Leslie Co 


237 Boiler Blow Off Valves — Bul- 
letin 0-125, 24 Ppp, describes and illustrates 
the design and construction of company’s 
quick-operating valves, angle valves, Y 
valves and duplex units specifically de 
signed for boiler blow-off service. Includes 
dimensions. Everlasting Valve Co 


238 Lubricated Plug Valves — Cat- 
alog PV-24, 36-pp, shows in detail a line 
of iron and steel lubricated plug valves 
Many illustrations of the single, screwed 
and bolted gland type valves are shown, 
including photos, sectional and detailed 
drawings. Also included is physical data 
on dimensions. The Wm. Powell Co 


239 Valve Chart Form 194R, 22 
pp, is a valve comparison chart, listing 
valve figure numbers of 15 major manufac- 
turers and the OIC equivalent valve figure 
numbers Compares vaniety of valves in 
ferrous and non-ferrous materials, de 
scribes different valve lines. The Ohio, 
Injector Co 


240 Valve Charts — Now available 
to power engineers are three we ll-organized 
wall charts on valve types, se lection and 
protection How to know valves” covers 
four main types of valves from the stand 
points ol thei appear ince inside con 
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ruction, service intended, operation and 
ist How to select valves’’ discusses five 
major factors involved in the choice of a 
valve fluid, temperature, pressure, size 
ind function How to protect valves 
written in ‘“‘do and don't stvle covers 11 
important points in valve installation, op 
eration and maintenance. R-P & C Valve 
Div American Chain & Cable Co., In 


241 Bronze and Steel Valves — 
Catalog 200, 80 pp, describes company’s 
bronze and steel valves, including globe 
angle, gate, Flocontrol and other types 
ipplicable to power, petroleum, chemical 
and general industry installations. Engi 
neering data such as material specifica- 
tions, flow charts, temperature and pres- 
sure ratings are included. The catalog is 
profusely illustrated with photos, cutaway 
views and dimensional drawings. Manning, 


Maxwe ll & Moore, In 


242 Air Release Valves sulletin 
856 covers air release valves for venting air 
from hot water heating systems, venting 
ur from chilled water cooling and alr 
conditioning systems, and releasing air 
from industrial and municipal pipelines 
ind other equipment as water mains 
water filters, tanks, brine lines, et: De- 
soribes operation lists features, and gives 
specifications und « ipacities iw well as 
typical installation drawings. The V. D 
Anderson ¢ i) 


243 industrial Valves Sulletin 
50O7V illustrates and describe company’s 
line of industrial valves for control of air 
gus liquids and solids. Features photos 
ind descriptive detail on a variety o 
valves including butterfl Valves, wale 
butterfly valves, treaded butterfl Valves 
slide valve check valves, proportioning 


valves and others. W. S. Rockwell Co 


244 Choosing the Right Valve 
Presenting valve selection as a matter of 
matching the valve’s service character- 
istics with service requirements of the job, 
this practical 20 pp booklet explains and 
illustrates basic design features of gate 
globe and check valves. It tells, in non 
technical language, how each of these valve 
types works, and where it is suited for use 
Disc, stem connection, bonnet and bonnet 
joint characteristics ire discussed ind 
illustrated. Crane Co 


245 Trap Service Guide — To pro 
mote better trapping practice, pocket-size 
§2-pp Bulletin 7511 offers practical tips on 
installation, testing, and maintenance 
Chapters are devoted to Inspection and 
repair, trouble shooting, parts identifica 
tion. Capacity charts are provided, also 
tables showing interchangeability of com 
pany’s trap parts. Other sections deal with 
strainers, check valves, automatic "trap 


drains. Armstrong Machine Works 


246 Steam Trap Selector — Twelve 
pp Bulletin T-9 is designed specifically to 
aid in selection and application of steam 
traps on chemical processing equipment 
Features a foldout piping diagram for 22 
pieces of typical processing equipment 
each showing recommended steam trap 
nd piping arrangements. Also contains 
lector tables. Yarnall-Waring Co 


247 Flexible Ball Joint — Catal 
215-B 20-pp deseribes rivantages 
ompan flexible ball joints tor use in 
piping for power, process, heating, chem 
wen construction, or hydrauli service 
Includes engineering specifications and 
data on the standard 300 |b series and the 
eries 600. Serewed, flanged and welding 


end ote are heated i ire insulating 


Reliance Boiler Safety Equipment 
is a profitable investment 
for your power plant 


Don’t overlook the relatively small equipment that keeps the 
big equipment running smoothly. Reliance Safety Devices are 


mainly applied to boiler water level supervision, but the well- 


being of your boilers affects other “big’’ equipment, as you 
know. So the selection of high grade accessories for the boilers is 


of major importance. 


Water Columns and Gages are basic equipment you 
must add to your boiler when installed, or order with 
it from your boiler maker. Reliance offers you complete 
service in approved devices for water level supervision, 
including extra alarm devices that help insure attention 
of operators if a dangerous water level situation threat- 
ens. Reliance representatives in all major cities are ready 


to help you at any time. 


The Reliance Gauge Column Company 
5902 Carnegie Ave., Cleveland 3, Ohio 


Water Columns for all 
pressures, with or with- 


out alarms 
Water Gage Valves 
Gage (try) Cocks 
Gage Inserts 


Direct-to-Drum 


Gage Assemblies 


Water Gage 


Iluminators 





EYE-HYE Remote Reading 


Water Level Indicator 





Fioat type and Electrode type 


Liquid Level Alarm Devices 


—————— 
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BOILERS, GENERATORS 
248 Water Tube Boilers This 12 


pp ¢ atalog describes pack ged water tulx 
in capacities from 8000 to 50,000 
Interesting as well as informa 
and illustra 
text. Gives complete data 
demgned for 


Superior Combus 


Doers 
Ib per hour 
tive this booklet uses color 
tions to smnpiil 
and dimensions for boilers 
firing oil or gas or both 
tion Industries. In 


249 Shop Assembled Boiler Six 


teen-pp Bulletin G-76 completely describes 


tube integral-furnace boiler made in 
standard sizes from 2000 to 28,000 Ib of 
steam per hr, pressure to 250 psi. The 
Saboor [ & Wilcox Co 

250 Hot Water Boilers — This 20- 
pp brochure describes and illustrates de 
sign advantages and econ 
omies of the C-k La Mont controlled 
circulation hot water boiler for supplying 
high pressure, high temperature water for 


construction 


heating systems and process applications 
Combustion Engineering, In 


251 Automatic Boilers Sulletin 
Bk-4 describes operation and advantages 
of Continental automatic boiler’s spinning 
gas technique s method of obtaining 
maximum heat transfer with a simplified 
view of boiler con- 


hinged doors and 


Boiler Engineering 


struction; illustrates 
method of injecting air 
& Supply Co., Ine 


252 Steam Generators — I\lu- 
trated Bulletin 8B43, 20 pp, describes com- 
pany’s VL factory assembled generators 
combining 2-drum water-type boiler, in 
tegral water cooled furnace, brick work, 
insulation and steel casing. A large cut- 
away illustration shows design details, and 
gas travel. Erie City lron Works 
253 Steam Generators Sulletin 
% ] 22 pp cle scribes company 
ind services, including not onl 

ilso custom metal fabrica 


s products 
steam 
generators but 
There 


stages ol 


ire many photos of boilers in 
various engineering 
drawings of boilers producing up to 500,000 


tion 
issembly 


kM water design. Shows cutaway 


ompan ‘ Dy pe 


QMSER 


THE OUTSTANDING NAME 
IN OIL CONDITIONING... 


wid illustrates « 
lb of steam per hr on standard fuels are in 


cluded, as well 
waste heat application and those designed 
to utilize fuels wood chips 
collet grounds The Wi kes Boiler Co 


254 Improved Steam Generator 
Bulletin 2000, 28 pp, explains advance de 
sign features that distinguish this manu- 
facturer’s generator from other unit steam 
generators. Describes and illustrates engi 
neering differences of component features 
Also shows how these components are con- 
structed, assembled and tested. Another 
section gives data and dimensions for the 
units. Preferred Utilities Mfg. Corp 


18 illustrations of units for 


reluse tor 


255 Standard Generators — Bulli 

tin B-55-4 describes company’s SC econ 
omy series of standard steam generators 
designed to reduce steam costs for indus- 
trial plants. Pre-engineered, standardized 
steam generators offered in nine sizes, with 
capacities of from 50,000 to 150,000 lb per 
hour are described, and schematic and 
cutaway drawings of design features are 
included. Foster Wheeler Corp 


256 Packaged Generators — Bulle- 
tin MH 3-54, 14-pp, gives detailed cover- 
age to company’s Type MH _ packaged 
water tube steam generators which are 
furnished for oil or gas firing or both, with 
automatic, semi-automatic, or manual con- 
trols. Included are: cutaway illustrations, 
installation photos, tube arrangement lay 
outs, construction details, auxiliary equip 
ment, dimensions. Union Iron Works 


FOR POWER 
GENERATING EQUIPMENT 


This Bowser turbine oil conditioning system 


bone dry” and crystal-clear 


keeps oil 


the best Stay-on the job” insurance a turbine 


FUEL BURNING EQUIPMENT 


257 For Burning Refuse Fuel 
This 8-pp bulletin describes refuse fuel 
burning equipment, including a pneumatic 
refuse fuel distributor which spreads refuse 
fuels such as bark, wood chips, and bagasse 
uniformly over the grate surface. Discusses 
construction features of various compo 
nents. Riley Stoker Corp 


bearing can have. Costly bearing failures are 
avoided and less stand-by equipment is re- 


quired with Bowser oil conditioners. Bowser 


conditioned turbine oil lasts for years, too! 


That's why Bowser oil conditioners are on the 


job in a majority of power plants 

Postage-free cards for ordering 
catalogs are on page 131. You 
may also use the cards to order 
literature mentioned in the ads. 


May we send you complete data? 


1342 CREIGHTON AVENUE 
INDIANA 


BOWSER, INC 
FORT WAYNE 


258 Steam Atomizing Oil Burners 
- Sixteen-pp illustrated Bulletin 21 de 
scribes steam atomizing oil burners and 
auxiliary equipment for use with heavy oil 
or tar in boilers, stills, dryers and other 
furnaces where steam or compressed air 
is available for atomizing the oil. Includes 
information on furnace design and con 
struction. National Airoil Burner Co., Inc 
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259 Oil and Gas Burners — Bulle 
tin OB-53, 28 pp, gives principles of selec- 
tion and application of oil or gas burners 
or a combination of both for standard and 
wide capacity range operation, together 
with air registers and fuel oil heating and 
pumping sets. Conversion table shows ap 
proximate relationships between quantity 
of oil burned, boiler capacity and air re 
quired for combustion. The Engineer Co 


REFRACTORIES, INSULATIONS 


260 Refractory Cement — Heavy 
duty brick bonding and patching mortar 
is described in this 8pp illustrated color 
folder. Includes success stories concerning 
the product’s application in high tempera 
ture work and in the protection of equip 
ment against slag, fly ash and gases. Re 
fractory and Insulation Corp 


261 Refractory Concrete Sasic 
information on recommended practice for 
mixing and placing refractory concrete, 
used in the metal, power, ceramic, and 
petroleum refining industry as a material 
to withstand service temp to 2600 F or 
more, is presented in this 16-pp manual 
Sections are devoted to special properties 
of refractory concrete, aggregates, refrac 
tory insulating concrete, and structural 
design. Universal Atlas Cement Co 


262 Refractory Castable — Bulletin 
R-40 describes use of Kaocrete-32, a high 
temperature refractory castable, in boiler 
ashpits. A discussion of various methods of 
ash removal, along with maintenance prob- 
lems peculiar to each, is presented. Four 
typical installations are detailed. Refrac 


tories Div P The Babcock & Wilcox Co 


263 Duct Insulation — engineering 
data and application instructions for com- 
pany’s semi-rigid, spun mineral wool duct 
insulation are presented in this informa- 
tive bulletin. Thermal and sound absorp- 
tion characteristics are presented in tabu- 
lar form and physical, chemical, mechani 
cal properties given. Baldwin-Hill Co 


264 Underground Pipe Insulation 
— This illustrated bulletin discusses the 
problems of underground pipe insulation 
and explains how company’s insulation for 
hot underground pipes overcomes them 
On-the-job photos illustrate ease of appli- 
cation; brief technical data are also in 
cluded, American Gilsonite Co 


TUBING AND ACCESSORIES 
265 Rotary Tube Cleaners — Bul 


letin R-105 presents air and water driven 
rotary tube cleaners and cleaner ACCEBRO 
ries. Illustrates several models and heads 
Roto Div., Elliott Co 


266 Heat Exchanger Tubing — 
Cited in this 30-pp catalog are typical 
cases where cupro-nickel or Monel tubing 
installed in heat exchangers resulted in 
substantial savings and better efficiency 
through longer tube life. Describes applica- 
tions of this tubing in various instances 
where unusual water conditions, as to pol 
lution, excessive turbulence, temperature 
and the like, required such tubing. The 
International Nickel Co., Ine 


267 Tube Expanders — Catalog 8&8, 
119-pp, is full of detailed information 
about tube expanders and associated tools 
used for tube rolling. Profusely illustrated, 
catalog provides information relative to 
boilers, condensers, evaporators or miscel- 
laneous heat exchangers. Special sections 


Photo and data courtesy of J. D. Wilson Company, Inc., Milwaukee 


Laclede Super Plastic Refractory 


Helps Cudahy save $250,000 


Here's how Cudahy Brothers Company saved the cost 
of a new boiler. Engineers rejuvenated an old 607 hp., 
4 drum boiler by opening its bottled-up furnace and 
designing a new arch. The new furnace walls and arch 

-of Laclede Super Plastic Fire Brick—increased 
furnace volume by over one-third. 


Output soared from 37,000 lbs. of steam to 50,000 
lbs. hourly. The old boiler now operates at 150% 
to 175% of rated capacity, and works continuously 
except for short cleaning periods. Formerly, low 
efficiency and high refractory maintenance limited 
operation to six weeks a year. Now it competes with 
Cudahy’s newest steam generator. Maintenance was 
zero for the first three years and has been negligible 
since then. 


This potent combination of good engineering and 
Laclede refractories gives older boiler settings new 
life. It sends new ones off to a flying start. For more 
information, write Laclede-Christy Works, Refrac- 
tories Division, H. K. Porter Company, Ince., 
St. Louis 10, Mo. 


IH. Ko JPORTER COMPANY, INC. 


REFRACTORIES 


LACLEOE-CHRISTY WORKS 
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DOivistion 


for Air or Gases containing Solids 
tastall 


KWIKLEEN 
VALVES 


Not only do these valves pro EASY TO CLEAN 
vide full pipe flow (unob 

structed by seats or bends), WITHOUT 

as well as quick shut-off, but 

they minimize time loss in DISMANTLING 
cleaning. Accumulated solids 

drop into sediment chamber 

Bottom end plate 's quickly 

removed and solids drop out 


No dismantling from pipe line SOLIDS 
Kwikleen Valves are made COLLECT HERE 


of any required metal in stand 
ard 4” to 16” sizes and spe 
cial larger sizes; manual or 
mechanical operators. Write 


for bulletin 


BUTTERFLY VALVES SLIDE VALVES @ AUTOMATIC VALVES 
2947 ELIOT STREET FAIRFIELD, CONN. 
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OIL, GAS | 
OR TAR 


Steam Or 
Mechanical Atomizing 
1 TO 1000 GALLONS 

PER HOUR 


Designed for operation with ei pulverized 
, 


or both with natural or force aft coal ar as-burner units cold Starting 


They car n forms: 


oml ti gas is not available, or when oil is the 


NCO] more economical fuel 


Send for Bulletin OB-53 describing 
LENCO Gas and Oil Burners, also cor 


c chan) 
either steal 


atomizing ove vi Capacity range plete Pumping and Heating Units 


ENCO Oil Atomuizers are applied to ac 811 


THE ENGINEER COMPANY, 75 West Street, New York 6,N. Y. 
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are devoted to expanders, accessories, 
measuring instruments, rollers, extensions 
and drives, Each type of equipment is fully 
described, applications are listed, and 
tables of engineering data included. Also 
covers tube expansion methods, tool main 
tenance, expansion ¢ alculations and charts 
giving sizes. Thomas C. Wilson, Inc 


COAL, ASH HANDLING 
268 Water -Cooled Stoker — Design 


and operating*advantages of the Vibra- 
grate Stoker are outlined in this illustrated 
bulletin A large cutaway view details 
component parts ol the stoker and explains 
operating features. Other drawings show 
installations. American Engineering Co 


269 Improved Crushers—Bulletin 
12-4 l6-pp desenbes company 8 line of 
erushers for reducing coal coke glass 
cullet, gypsum, lime, metal turning, sugar 
sulphur and similar lump materials. Cov 
ers Knittel ring type crushers, two-stage 
double-roll crushers, single-roll crushers 
ind double-roll crushers. Photos, dimen 
sional drawings and full specifications are 
included. Stephens-Adamson Mfg. Co 


271° Tractor Shovel — This 8 pp bul- 
letin deals with construction and applica- 
tion of company’s HD-11G tractor shovel, 
a 24%4-yd capacity unit with several work- 
speeding features. Transmission, hydraulic 
system, shovel assembly and other com- 
ponents are described in detail. Specifica- 
tions included. Allis-Chalmers Mfg. Co 





272 Why Liquid Diffusion — What 
liquid diffusion can do for power plants is 
explained in Form 8, which tells how 
liquid diffusion compounds work and gives 
four practical applications. These include 
dust control in coal handling, fly-ash con 
trol, coal storage pile treatment and boiler 


eaning. Johnson-Mareh Corp 


WATER CONDITIONING 


273 For Boiler Protection Scav- 
Ox, a 35 per cent hydrazine solution for 
removing dissolved oxygen from boiler 
feedwater, is described in this 16-pp illus 
trated booklet. It covers in detail the use 
of the solution for protecting low, medium 
ind high pressure boilers, discussing deter 
mination of dosage, recommended methods 
of application, testing me thods for hydra- 
zine ind properties ind handling of the 
material Comprehensive operating data 
given. Olin Mathieson Chemical Corp 


274 Feedwater Treatment Pro 
ess Bulletin Bl Treatment of Boiler 
Feedwater by Direct, or Internal Method, 
discusses advantages of direct treatment 
is a complete treating program or 48 4 
supplement to external systems. Explains 
why direct treatment is convenient, eco 
nomical, National Aluminate Corp 


275 Steam System Treatment 
This bulletin on Coravol for prevention of 
corrosion ¢ xplains theory ol corrosion, ip 
plic ition ol organic amines to steam sys 
tems (Coravol process ind presents Case 
histories of use in different ty pes ol pl ints 
ind industries. Coravol is part of a com 
plete technical service providing chemical 
formulas for treatment of water, steam 
brine, fuel. Western Chemical Co 


276 Evaluating Steam Purity 
Technical Paper 135, 8 pp, entitled “Cor 


ductivity vs Sodium by Flame Spectro 





NOW 
U.S. SAVINGS BONDS 


PAY YOU HIGHER INTERE 
FASTER! 


If you’ve always bought U.S. Savings Bonds for their rock-ribbed safety, their guaranteed 
n on 


return, the way they make saving easier—you’ve got one more reason now! 


Rvery Serves E United States Savings Bond you've bought since February 1, 1957 pays you a 
new, higher interest—3Y4% when held to maturity! Wt reaches maturity faster—in only 8 


years and 11 months. And redemption values are higher, too, espe tally in the earlier years. 


About your older Bonds? Easy. Just hold onto them. As you know, the rate of mterest 
a Savings Bond pays increases with each year you own it, until maturity. Therefore, the 
best idea is to buy the new—and hold the old! 


Phe main thing about FE Bonds, of course, 1s their complete salety. Principal and 
interest are fully guaranteed. They are loss-prool, hire-prool theft prool because the 
‘Treasury will re place them without charge in case of mishap. Your Savings Bonds are as 


solid as a rock—backed by the full faith and credit of the United States 


Maybe you already know about Savings Bonds—as one of the 40 million Americans who 
own the m today. or as one ol the other millions who have used Bond savings lo hie Ip pay 
flor new home S. Cars, OF colle ye educ ations, or to make retirement finan tally easier. If SO, 


this 1s famuliar territory to you—you know thre re’s no better way to save. 


But if vou’re new to the game. find out about Savings Bonds and what they can do for 
your future. Ask your banker, or check with your employer about the automati Payroll 


Savings Plan that mukes saving panne ss and casy. 


PART OF EVERY AMERICAN’S SAVINGS 


BELONGS IN U.S. SAVINGS BONDS 


is advertisement 
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HANDLE SLURRY 
AGAINST 400’ HEAD IN 
MODERN POWER PLANT 


Two Nagle 4” — 
pumps, in a two stage in- 
stallation, are ably handling 
600 GPM of fly ash slurry 
against 400 ft. of head, at 
Windsor plant of Beech 
Bottom Power Co., Power, W. Va. Water-end 
parts are of abrasion resistant ABK Ni-Hard 
nickel iron alloy 

Design of the Nagle type “T” pump pro- 
vides quick slippage seal adjustment, acces- 
sibility of stuffing box and split bearing 
stand. Entire pump can be quickly dismantled, 
but it’s seldom necessary because it’s a Nagle 
Pump—built for gritty, abusive jobs—pump- 
ing abrasive and corrosive materials or hot 
liquids 


SEND FOR CATALOG 5206 


NAGLE PUMPS, 


1229 CENTER AVE.. CHICAGO HEIGHTS. ILL 


_ 
‘ 


i 
i 
ABRASIVE AND CORROSIVE 
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PUMPS FOR 
==> WASTE ...- 
—> DANGER... 


PREVEN 
SANDS SAFETY VALVE 


FOR COMPRESSED AIR OR GAS LINES 


€ ) 
el 


MHE SANDS SAFETY VALVE cuts off flow automatically 
whenever a hose or pipe break This protects workmen 
from danger of explosion, poisoning or flying hose. It also 
prevents waste of valuable air or gas 

ALL, SANDS SAFETY VALVES operate under pressure of 
70 to 250 psi. Capacities are: 1’’, 90 to 185 scfm; *4°’, 40 to 
75 scfm; and , 15 to 30 sefm. (Other sizes on application 
They are made of brass with stainless steel springs. Spring 
bias design allows normal flow, but closes under abnormal 
flow. Bypass can be shut for use with dangerous or noxiou 
Kanes 


SANDS SAFETY VALVE CO. 


3606 FEDERAL STREET 
DEPT. N., CAMDEN 5, N. J 
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photometer In Steam-Purity Studies, 

presents results of laboratory and plant 
work to indicate that sodium is extremely 
valuable in evaluating steam purity. Per- 
formance curves are included in the pape: 
Betz Laboratories, In 


277 Water Treatment — Bulletin 
5000, 24 pp, explains the reasons for boiler 
water treatment and tells services offered 
by company in providing formulations for 
individual plant requirements. Covers pre 

treatment, internal treatment, treatment 
ipplication blow-down adjustment test 
control, Dearborn Chemical Co 


278 Feed Water Deoxygenation 
The advantages of chemical deoxygenation 
of boiler feed water with an aqueous solu 
tion of hydrazine are described in 12-pp 
sulletin BW 5. How hydrazine serves to 
maintain boiler in cleanest possible condi 
tion, reducing iron oxide seale to a mag 
netic oxide, is fully detailed, and such con 
siderations as economy and operation 
handling prec sutions storage ire covere d 
Fairmount Chemical Co., Ine 


279 Mixed-Bed De-lonizers — Pra: 

tical equipment tor mixed-bed de-ioniza 
tion at flow rates of 5 gph to 5000 gpm is 
deseribed in this 8-pp bulletin. Advantages 
of construction and design are detailed, as 
well as mechanical features, installation 
operation. Illinois Water Treatment Co 


280 On Demineralization Pech 
nical Reprint T-140, 23-pp, a profusely 
illustrated article on demineralization, dis 


cusses advantages and disadvantages of 
this process for today’s power plants. De 
velopments, trends and applications of 


APPLICATIONS both multi-bed and mixed-bed ion ex 





The easiest—and quickest— 
way to order bulletins and 
catalogs described in this 
magazine is to use the post- 
age-free Reader Service Cards 
on pages 131-132. 


All you need to do is cir- 
cle the item numbers of those 
you want. Then fill in your 
name, job title, company name 
and address—and mail the 
card. 


You may also use the Reader 
Service Cards to request in- 
formation on products de- 
scribed, or literature mentioned 
in the ads—just circle the num- 
ber below the ad. 























DEOXY-SOL 


SOLUTION OF HYDRAZINE 


¢ Oxygen- 


. Scavenger 
e for 
¢ Boiler Water 


« Treatment 


AIRMOUN 


CHEMICAL CO., INC, 
136 Liberty St., New York 6,N.Y. 
Midwestern Representative: 

4. H. DeLemer & Seon, inc 


4529 No. Kedzie Avenve 
Chicago 25, tll. 


Ask for pamphlet BW-5 
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CONSULT US 
FOR: 


CHIMNEYS 


FURNACE 
WworRK 


BOILER 
SETTINGS 


a ee 


AMERICAN CHIMNEY CORP. 


143 Fourth Ave New York 3, WN Y 
BRANCHES: CHICAGO 

BOSTON . PHILADELPHIA . CLEVELAND 

ETROIT « RICHMOND. VA © CINCINNATI OHIO 
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change ure considered ind several case 
histories cited. A comprehensive bibhog 
raphy lists 119 separate items Tables 
flow sheets, descriptive drawings, per 
formance curves, process selection chart 
included. Graver Water Conditioning Co 


281 Valveless Filter Operation of 
company’s automatic valveless filter 1s 
described in this 8-pp illustrated bulletin 
Applications and typical operating condi 
tions are detailed and diagrams and photo 
are included. The Permutit Co 


OTHER EQUIPMENT 
284 Metal Laminates — Ty) 


metal laminates, metals which can be 
laminated, and use in heat exchangers 
electronics and other applications are 
detailed in this illustrated 8-pp bulletin 
Advantages and properties are described 
and size data given. Bridgeport Brass Co 


285 product Guide — Manufactu: 
ing facilities for company’s line of steam 
turbines, turbine generators, ship propul 
sion units, feed pumps, centrifugal com 
pressors, blowers, centrifugal pumps, re 
duction gear, and other products are 
described in this profusely illustrated 
50-pp catalog. Photos show manufacturing 
procedure. De Laval Steam Turbine Co 


287 Turbine Speed Control 

Thirty-pp wire-bound Bulletin H-21 is 
titled Fundamentals of Turbine Speed 
Control.” It is an elaborately illustrated 
educational booklet intended to clarif 
operation ol common types of automatsi 
speed control for steam turbines, An intro 
ductory section covers ue neral fundamen 
tals of automatic control systema ind 
includes a key to control terminology 
Simplified diagrams show operating prin 
ciples of actual control systems, Elliott Co 


288 Equipment For Process In 
dustries — Kight-pp Bulletin G-3 de 
scribes company’s line of equipment for 
the process industries, including ; con 
veying system for bulk materials, the Ai 
veyor a pneumatic conveying system 

the Airslide for transporting fine, dr 
materials without use of moving parts 
as well as compressors and pumps, coolers 
ind preheaters. Photos, cutaway drawing 
and performance details are included 
Fuller Co 


290 Steam Turbines — The advan 
tages of company’s solid wheel turbines 
axial flow rae <n single stage and multi 
stage, are outlined in illustrated Bulletin 
8-140. Describes various models in their 
line and ineludes application photos. The 
Terry Steam Turbine Co 


291 > Technical Refrigeration 
Twelve-pp Bulletin 754 covers a complete 
line of environmental testing and process 
ing equipment. Provides illustrations and 
specifications on recently redesigned alti 
tude. humidity, low temperature and 
prefabricated test chambers as well as 
specialized testing equipment. Includes 
helpful engineering data. Bowser, Ine 


292 Corrosion Control lreat 
ment of industrial equipment to coutrol 
corrosion cannot be “4 hit-and-mises propor 
tion cautions this 6 pp folder. cx um ples 
are given of optimum control measures 
that may avoid costly, unsound treatment 
procedures, including minor physical or 
operating changes. Hall Laboratories. Inc 


293 Guide to Corrosion Prevention 
— How Bitumastic protective coatings aid 





the New 
Jerguson 


MAGNETIC 
GAGE 


For Liquid Levels 


An important advancement 
in liquid level observation 
for plants with dangerous 
explosive or inflammable 


conditions 


Safety design 
seals against 
escaping gases. 





Measuring mechanism 
in stainless steel 
chamber. 





Scale mounted outside 
chamber; 
magnetically 
actuated 
through chamber wall. 


Distinct, 
accurate level 
shown in red 

contrasted with 
silver above 


Job designed, 
correlating pressure, 
temperature, and 
specific gravity 


For pressures up to 
2500 Ibs. @ 600° F. 
Patent 
— Can also be used 
2 for interface 
indication. 


Write now for engineering sheet 
on Jerguson Magnetic Gages 


Gages ond Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Adams Street, Burlington, Mass. 
Offices in Major Cities 


In Canoda, Peacock Bros, Lid 
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“SILICA: 0.003 ppm, 


fight againet corrosion is told in this 
I2-pp booklet Discusses corrosion as a 
iniversal industrial problem, role of pro 
eutting 
lengthening service life of structures and 


tective coatings in costs and 


data on several coal 


intended to 


and give 
coating 


Corrosion 


equipment 
solve i 
Twe Ive 


tar-based 
variety ol problems 
typu il case histories cove ring use of theme 
industries descenbed 


coatings in vaned 


Kopp re Co... Ine 


294 On Coal Burning Plants — 
Presented in this illustrated 20-pp booklet, 
Viore and more firma are burning coal the 
modern way ire eight case histories 
of notable coal burning plants They in 
clude industrial, commercial and institu- 
tion power plants, both modernization and 
new construction. keonomy and other ad- 
vantages of coal as a fuel are 
Bituminous Coal Institute 


stressed 


295 Refrigeration Condensers — 
engineering data on a complete range of 
sizes and types of refrigeration condensers 
ire featured in 48pp Bulietin RC-2. Rat- 
ings in tone refrigeration are tabulated for 
large and small ammonia condensers, verti 
cal ammonia 
denser-towers 


condensers, ammonia con 
freon condensers and freon 
Selection data, dimen 
sions, dimensional diagrams and tables of 
pipe sizes given. Henry Vogt Machine Co 


condenser-towers 


296 Sheet and Plate Fabrication 


Illustrated in 40-pp Bulletin F-3 are prod 


and equipment 
steel and 


cts of this manufacturer 
used to produce special sheet 
illoy parts Shows control panels 
gear housings, cubicles and other electrical 
tir ducts, smoke breech- 


Kirk & Blum Mfg. Co 


switch 


enclosures, boiler 


ings, tanks. The 
297 Precipitation Products— 


Twelve-pp Bulletin G 406 contains helpful 
information on company § various precipi 
tation products, including electrical precip 
itators, multiclone mechanical dust collec 

multiclone-precipitator 
dust collectors 
Also illustrates 
Western 


tors, combination 
units, Dualaire filter-type 
ind Holo-F lit processors 
it number of typical installations 
Precipitation Corp 


298 Engineering For Atomic Pow- 
er — How $100 million in silver 
weighing 14,000 tons were borrowed from 
the t Ss 
conductors at the atomic energy plant in 
Oak Ridge, during the war when copper 
was searce, is told in this 36-pp illustrated 
hooklet. Describes the firm’s role in the 
development ol energy and out 
lines its activities in peacetime applica- 


A Webster 


eon 


Treasurer for use as electrical 


stom 
tions of nuclear power, Stone 
engineering Corp 


299 Steel Floor Plate Skid resist 
ince and other advantages of multigrip 
rolled steel floor plate are stressed in this 
illustrated bulletin. Also gives dimensions 
weights, and information on illowable loads 
United States Steel ( orp 





CLASSIFIED 


MECHANICAL 


ADVERTISING 


asco Services Incorporated, recognized 


OTHER SOLIDS 
UNMEASURABLE...” 


With some doubt as to the outcome, the de-ioniza- 


tion units pictured above were installed outdoors 
at a lexas power and light company, to replace » 


for over half a century as a leader in its 
field, has staff position open for a Mechan- 
i 


ENGINEER 


station operation to engage in plant betterment 


Engineer with experience in steam 
electric 
work which involves assistance in starting new units, testing, 
advising and consulting im respect lo operating problems, 
improving steam plant efliciencies, advising in reapect to 
procedures and maintenance practices, and related problems 


evaporation equipment as a means of purifying feed | 
eas F ‘ “lee ate + . ms ac- 
water for a high-pressure boiler. Alter three years, teasonab know ledge of water treatment proble ms, pra 


results far exceeded guarantee and expectations tices ete, desirable 
Substantial travel involved 


Salary commensurate with 


From taw water containing 27 ppm of silica and 
dissolved solids totaling 365 ppm, the quality of experience Attractive company benefits 
the effluent is reported as Silica, vero to 0.005 
Send comple te confide ntial resume (including age, education, 

ppm, average 0.005 ppm. Other solids are un 
expervence in detail, and salary « rpeck d) to 


Personnel Relations De pe 


EBASCO SERVICES INC., 2 Rector Street * New York 6, New York 


measurable This is a good example of what 
modern ILLCO-WAY ionXchange can accomplish 


BOILER FEED WATER 
FOR POWER PLANT 


The particular plant shown above consists of a 


PROFESSIONAL SERVICE 
THE LUMMUS COMPANY ve huljian 


. ENGINEERS « CONSTRI C, 
Engineers and Constructors 
POWER PLANT SPECIALIS 
(Steam, Hydro, Diesel) 
UTILITY « INDUSTRIAL « CHEMICAL 


1200 N BRO‘O sT Pita. «I, PA, 





cation exchanger, an aerator, and a mixed-bed de 
ionizer. The large tanks in the background hold a 
supply of regenerants. Operation is manual through. 
Results have 


out, a preference of the purchaser 


prowed even more economical than expected. 


ionXchange 


485 Madison Avenue, New York, N. Y. aff Tt = 


Paris 
Bom bay 


Chicag Houston — London 


The Hague Montrea (Caracas 











J. E. SIRRINE COMPANY 
Engineers 


Design and Supervision of Steam and Hydro- 

electric Power Plants, Industrial Plants, Me 
chanical and Operating 
Surveys, Appraisals @ Plans 
© Reports 


CLLINOIS WATER TREATMENT CO. 


USE 
CLASSIFIED ADVERTISING 


Tt Pays 


840 CEDAR ST. 
ROCKFORD, 
ILUINOTS 


NEW YORK OFFICE: 141 E. 44th St, New York 17, N.Y. Greenville, South Carolina 


CANADIAN DIST: Pumps & Softeners, Lid.. London, Ont. 
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What's New In Design For 
Big Bergen Station 


AS WELL-INFORMED observers of the power field 
will remember, construction on Public Service Electric 
& Gas Co’s new Bergen Generating Station in Ridgefield, 
N. J., was begun in the summer of 1956 by United En- 
gineers & Constructors, Inc. Excavation and foundation 
are now completed and the steel erection is well under 
way. Expected to be in operation by the fall of 1958, 
Bergen is a giant costing about $107,000,000, and will 
have two 290,000-kw units. A number of design innova 
tions have been announced. 

The turbine generators at Bergen are the prototype 
of a new concept in the design of cross-compound ma- 
chines sponsored by the company’s electrical engineering 
department and developed by Westinghouse. What 
makes it attractive is the fact that both elements of each 
cross-compound machine are exact duplicates in all 
respects except that one shaft has the high pressure steam 
cylinder and the other has the intermediate pressure 
steam cylinder. The 3600-rpm low pressure cylinders and 
the generators are duplicates. 

This means that the first two Bergen units will have a 
total of four identical electric generators and four identi- 
cal low pressure turbines, an arrangement which lends 
itself to compactness and a saving in first cost, 

The fact that each unit has two 3600-rpm_ spindles 
makes it possible to drive the boiler feed pumps directly 
from the generator shafts, an arrangement that also saves 
in first cost, and improves operating economy and depend- 
ability. Bergen will be the first generating station in the 
Public Service system to drive the feed pumps in this 
manner. 

Throttle steam conditions at Bergen will be 2350 psig 
and 1100 F, with reheating to 1050 F. In respect to heat 
rate (efficiency), the units will be about the same as the 
recently installed 200,000-kw No. 7 unit at Burlington 
Generating Station. That rate was 9000 Btu per kwh, as 
reported in POWER ENGINEERING, June 1956. 

During the early years of its life, Bergen Station will 
burn as much as 4000 tons of coal each day. In terms of 
50-ton coal cars, this is an 80-car trainload each day. 
Yearly consumption of coal has been estimated at more 
than a million tons. The entire electrical output of the 
station will be transmitted to Bergen Switching Station 
at 132 kv. 

Instead of taking the cooling water from Overpeck 
Creek and then returning it warm to the same general 
location, as originally planned, the discharge from Bergen 
will now be sent west to the Hackensack River, with 
more than a mile of waterway between the points of 
intake and discharge. The solution of this engineering 
problem resulted in an improvement in the cooling water 
capacity of the site over the conventional arrangement 


“He never comes 
right out and asks 
for a raise—” 


Gets, 


“Why Not Play Safe And 
Buy Your STACK As 
You Buy Your Car?” 


“Joe, you wouldn't buy the engine of your car from one 
manufacturer, the wheels from another and the body from still 
another, would you? Neither would |. And when | design for 
induced draft, | specify a P-D Stack because the 1.D. Fan, 
though it is important, isn't the whole story. The combined 
breeching, stack and fan, built as ONE apparatus, gives me 
unit responsibility, compact design, simplified engineering, 
and positive performance, with a lot less purchasing details 


“Another thing, I'd rather buy my Dust Collector from the 
same manufacturer that made my Stack and Fan. For this is 
all part of the same system for handling *the gas after it 
leaves my boiler unit. 

“There's nothing like putting all the responsibility on 
ONE manufacturer's shoulders if you can, for then you'll come 
out on the long end nine times out of ten. Buying such equip 
ment piece-meal is antiquated and costly.” 


You can Save a lot of time, trouble and money by purchas 
ing your Stack and Dust Collector from Prat-Daniel 
Write for data. 


Project Engineers 


THE THERMIX CORPORATION 
P. O. Box 1189-2, GREENWICH, CONN. 
(Offices in 36 +i ueipai Cites) 
Canadian Affiliates: T. C. CHOWN, LTD., Montreal 25, Que 


Designers and Manufacturers 


PRAT-DANIEL 
CORPORATION 


SOUTH NORWALK, CONN. 
POWER DIVISION: Tubular Dust Collectors, Forced Dratt Fans 


Ai Preheaters, induced Dratt Fans, Fan Stacks 
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THE “SKATE”’ 


The Navy's First Production 
Nuclear-Powered Submarine 


CAMBRIDGE is proud that a Cambridge Dis- 
solved O, Gas Analyzer was selected for service 
aboard our latest Nuclear Submarine, SKATI 
Cambridge Analyzers are used aboard Navy cap- 
ital ships, ocean liners, cargo vessels as well as 
in hundreds of Central Station steam-generating 


plants in this country and abroad. 


Send for bulletin No. 147 BF 
CAMBRIDGE INSTRUMENT CO., INC. 
3523 Grand Central Terminal, N.Y. 17 


CAMBRIDGE 
GAS ANALYZERS 


PIONEER MANUFACTURERS OF PRECISION INSTRUMENTS 


For more data circle 589 on Post Card 
19457 


ore 
motor 


than ever 


more LiFe 


Uniclosed is most compact. 
Same horsepower is provided in 
a smaller package. An actual 
saving in space of 46% for the 
2 h.p. size. 


more RUGGED 


Cast-iron frame defies distortion 
The smooth cast-iron surface is 
highly corrosion-resistant. Heavy 
solid feet are a substantial part 
of the frame 


more PROTECTION 


Ventrifoil directs air, deflects 
water. Each end of motor has 
specially formed deflector that 
directs air around bearing hous- 
ings, into fans on rotor. 


THE REVOLUTIONARY Tyre H 


U. S. UNICLOSED 


More motor dependability is the result of more and more 
exclusive features: Asbestos insulation against heat and 
moisture; Lubriflush bearing construction for longer life; 
Ventrifoil baffles to direct air, deflect moisture; rugged, 
normalized cast iron frame... all Uniclosed Type H fea 
tures for longer motor life, more efficient power. Write for 
profusely illustrated multi-color Uniclosed Bulletin No. 


F-1856 today! er 
ww. MOT ORS 


P. O. Box 2058, Los whee» 54 or Milford, Conn 
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here’san ANG/Z 


Ae CU ae Pe 
AURORA’* 


TYPE A 


MULTI-PURPOSE 
PUMPS 


You will find that the diagonally split case offers 
substantial new advantages while retaining all of the 
best features of the horizontally split case pumps — 
in that the entire rotating element can be removed 
without disturbing piping — or — disturbing the 
pump-motor-base alignment. CONSIDER — 


these 
PLUS 
BENEFITS 


Suited to many appii- 
cations, importantly 
BOILER FEED SERV- 
ICE as well as hot or 
volatile liquids duties. 


Low NPSH 
Cheoracteristics 


Aurora Type AJ Centrifugal Pump 
with Water Cooled Bearings 


and Stuffing Boxes 
o 


STANDARD 


they WILL NOT These 45° diagonally split case 
VAPOR LOCK pumps have, as standard, 1257 
A.S.A. Suction Flange and 2507 

° A.S.A. Discharge Flange. Type AJ 

Pumps are usually Bronze-Fitted 

45° split allows both but can be furnished All-lron or 


suction and discharge Stainless Stee! trim for high tem- 
to be in the bottom perature conditions 


half of casing but 
WRITE FOR 
BULLETIN 106DS 


above the center line 
of the pump. 

Your Inquiries Will Receive Prompt Attention 
DISTRIBUTORS IN PRINCIPAL CITIES 


AURORA PUMP wivision 


Being self-venting 





THE NEW YORK AIR BRAKE ——"®) 
40 DEARBORN ST. © AURORA + ILLINOIS 


EXPORT DEPARTMENT — Aurora, liftneis — Coble Address “NYABINT™ 
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Stonega Coke and Coal Company 


RODD casaam 
GD ceili 


Kentucky Sun Coal Company - 
Old King Mining Company 
No. 1 & No. 2 
ASHLO SUNFIRE OLD KING HARDBURLY 
Brown Fuel Company 
HENSHAW 


PREMIUM ANTHRACITE 
Product of Jeddo-Highland Coal Company 
Hazle Brook 


Genco Anthracites & Bituminous Coals 


General Coal Company 


123 SOUTH BROAD STREET PHILADELPHIA 9, PA. 


Cable Address: GENCO 
4 Branches > 
BUFFALO CHARLOTTE, N. C. CINCINNATI CLEVELAND 
IRWIN, PA. NEW YORK NORFOLK 
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CHAPMAN 
3-PIECE 


UL 3 Tilting Disc Check Valve 


When and if the time comes, it’s as simple as ove just remove the center section 


this. You remove the studs between inlet and 
outlet section. You slip out the whole center . . . 
the working section . . . as a unit. You repair 
it or replace it and you have a valve as good as 
new in almost no time. It’s the quickest, lowest- 
cost fix in valves. 


— 


Of course, with this 3-piece valve you get all 
the exclusive advantages of the Chapman 2- 
piece Tilting Disc Check Valve. You get fast, 
quiet operation. No flutter. No slamming. No 
banging. You get no scraping or wear and tear 
on disc or seat. You protect your whole valve 
system and keep your maintenance low. 








If you don’t have complete information on 
this and other Chapman Tilting Disc Check 
Valves, write for it, today. We'll get it into your 
hands, fast. 





The Chapman Valve Manufacturing Co. 
INDIAN ORCHARD, MASS. 
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THE 
PROTECTION 


LASTS 


@ WHEN you use Texaco Regal Oil R&O, you always have an 
ex‘ra margin of safety because of the lasting protection it gives. 


Throughout the years of its extra 
long service life, Texaco Regal Oil 
RGO keeps turbine systems free 
from sludge, rust and foam; 
assures normal bearing tempera- 
tures and instantaneous governor 


response. 


Texaco Regal Oil R&O is pre- 
mium quality—with great natural 
lubricating properties further im- 
proved by special additives. It has 
outstanding resistance to oxida- 
tion. It protects bearings against 
corrosion. It keeps systems clean. 

There is a complete line of 
Texaco Regal Oils RGO to meet 
the requirements of all leading 
turbine builders for all types and 
sizes of turbines. 

Let a Texaco Lubrication Engi- 
neer help you get maximum 
efficiency from your turbines and 
power auxiliaries. Just call the 
nearest of the more than 2,000 
Texaco Distributing Plants in the 
48 States, or write: 


The Texas Company, 135 East 
42nd Street, New York 17, N. Y. 


TEXACO Regal Oils R&O 
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